(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





(11) 



EP 0 846 686 B1 



(12) 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
09.01.2002 Bulletin 2002/02 

(21 ) Application number: 97309229.9 

(22) Date of filing: 17.11.1997 



(51) Int CI 7: C07D 231/38, A01N 43/56, 
A61 K 31/41 5, C07D 405/04, 
C07D 401/04, C07D 409/04, 
C07D 413/04, C07D 417/04 



CO 
00 
CD 

CO 
00 

o 

LJJ 



(54) 1-Phenyl-pyrazol derivatives and their use as parasiticidal agents 

1-Phenyl-Pyrazolderivate und ihr Verwendung als Schadlingsbekampfungsmittel 
Derives de phenyl-1-pyrazoles et leur utilisation comme parasiticide 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU NL 
PT SE 

(30) Priority: 30.11.1996 GB 9625045 

(43) Date of publication of application: 
10.06.1998 Bulletin 1998/24 

(73) Proprietors: 

• Pfizer Limited 

Sandwich, Kent CT13 9NJ (GB) 

Designated Contracting States: 
GB 

• PFIZER INC. 

New York, N.Y. 10017 (US) 

Designated Contracting States: 

BE CH DE DK ES Fl FR GR IE IT LI LU NL PT SE AT 

(72) Inventor: Banks, Bernard Joseph 
Sandwich, Kent CT13 9NJ (GB) 

(74) Representative: Ruddock, Keith Stephen 
Pfizer Limited, European Patent Department, 
Ramsgate Road 

Sandwich, Kent CT13 9NJ (GB) 



(56) References cited: 
EP-A- 0 412 849 
WO-A-93/19054 
US-A-4 113 731 



WO-A-92/13451 
DE-A- 2 643 640 



• MEAZZA G ET AL: "A convenient and versatile 
synthesis of 4-trif I uorom ethyl -substituted 
pyrazoles" J. HETEROCYCL. CHEM. , vol. 30, no. 
2, 1993, pages 365-371, XP002058484 



CHEMICAL ABSTRACTS, vol. 117, no. 22, 30 
November 1992 Columbus, Ohio, US; abstract 
no. 214526j, RANGNEKAR D W ET AL: 
"Synthesis of pendant 

3- [1,2,3-triazol-2-yl]thieno[2,3-b]pyridin es and 
their application on polyester fibers as 
fluorescent brighteners" page 114; column 1; 
XP002058489 & INDIAN J. FIBRE TEXT. RES. , 
vol. 17, no. 2, 1992, pages 95-97, 
GODDARD C J: "Antiinflammatory 

1 -pheny lpyrazolyl-4-heteroarylalkanoic acids" 
J. HETEROCYCL. CHEM. , vol. 28, no. 6, October 
1991, pages 1607-1612, XP002058485 
CHEMICAL ABSTRACTS, vol. 1 06, no. 21 , 25 May 
1987 Columbus, Ohio, US; abstract no. 172787k, 
VICENTINt C B ET AL: "Synthesis and antifungal 
activity of 4-thiazol-2-yl-5-aminopyrazoles and 

4- aminopyrazolo[3,4-c]isothiazoles" page 407; 
column 2; XP002058490 & FARMACO, ED. SCI. , 
vol. 42, no. 2, - 1987 pages 133-143, 

SMITH P A S ET AL: "Isolation of primary 
decomposition products of azides. II. 
Azidopyrazoles" J. ORG. CHEM. , vol. 35, no. 7, 
July 1970, pages 2215-2221, XP002058486 
COHEN-FERNANDES P ET AL: "Pyrazoles. IV. 
Effects of solvents and steric effects on 
ultraviolet and proton magnetic resonance 
spectra of 4-phenylpyrazoles" RECL. TRAV. 
CHIM. PAYS-BAS, vol. 86, no. 12, December 
1967, pages 1249-1254, XP002058487 
ELGUERO J ET AL: "Azoles. XIV. Ultraviolet 
study of pyrazoles" BULL. SOC. CHIM. FR. , no. 
12, 1966, pages 3744-3752, XP002058488 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



(Cont. next page) 



EP 0 846 686 B1 



• DATABASE CROSSFIRE Beilstein 
Informationssysteme GmbH Frankfurt DE, 
XP002058492 & GAZZ. CHIM. ITAL., vol. 89, 1 959, 
pages 1017-1028, 

• DATABASE CROSSFIRE Beilstein 
Informationssysteme GmbH Frankfurt, DE, 
XP002058493 & JUSTUS LIEBIGS ANN. CHEM., 
vol. 352, 1907, page 332 



• CHEMICAL ABSTRACTS, vol. 101, no. 23, 3 
December 1984 Columbus, Ohio, US; abstract 
no. 211033e, REDDY C J ET AL: "Heterocyclic 
systems: part II - synthesis and antifeedant 
activity of 

3-(1 -pheny 1-1 H-py razol-4-yl)benzof uran-2-c 
arboxylic acids." page 641; column 1; 
XP002058491 & INDIAN J. CHEM., SECT. B, vol. 
23b, no. 1, 1984, pages 99-100, 

Remarks: 

The file contains technical information submitted 
after the application was filed and not included in this 
specification 



2 



a 



EP 0 846 686 B1 



Description 



[0001] This invention relates to pyrazole derivatives having parasiticidal properties. 

[0002] Certain parasiticidal pyrazole derivatives are already known. These include fipronil (5-amino-3-cyano- 
5 1-(2,6-dichloro-4-trifluoromethylphenyl)-4*trifluoromethylsuIphinylpyrazole) and certain analogues thereof mentioned 
in International Patent Application WO 87/03781 . 

[0003] International Patent Application WO 92/13451 and EP 0 412 849 A2 describe, inter alia, 4-(imidazol-2-yl) 
pyrazoles with pesticidal activity. 

[0004] US Patent 4,614,534 and EP 0 205 023 A2 describe various 1-phenylpyrazoles substituted by a non-fused 
10 aromatic heterocycle at the 4-position and H or alkyl at the 3-position, such compounds being useful as herbicides 
and/or plant growth regulators. 

[0005] US Patent 4,740,231 describes various 1-aryl-5-alkoximinoalkylaminopyrazoles as herbicides and plant 
growth regulators. Brief mention is also made of the insecticidal activity of these compounds in this publication. 
[0006] EP 0 41 8 845 A1 discloses various 1 -phenylpyrazoles with heterocyclic and aryl substituents on the pyrazole, 
15 such compounds being useful as medicaments with antiinflammatory, analgesic and immune system activity. No 4-aryl- 
or 4-heteroaryl-substituted pyrazoles are specifically disclosed by this publication. 

[0007] International Patent Application WO 93/19054 describes various N-heterocyclic nitroanilines as fungicides, 
insecticides and nematicides. 

[0008] A new group of parasiticidal pyrazole derivatives has now been found. Thus, according to the present inven- 
20 tion, there is provided a compound of formula (I), 




wherein 

40 R1 is CN, CH 3 or CF 3 ; 

Ar is phenyl, 3,4-methylenedioxyphenyl, naphth-1-yl, pyridin-3-yl, pyridin-4-yl, thien-2-yl, thien-3-yl, furan-2-yl, 
furan-3-yl, thiazol-4-yl or isoxazol-5-yl, each optionally substituted by one or (independently) more halogen, C|. 6 
alkyl optionally substituted by one or more halogen atoms, C^. 6 alkoxy optionally substituted by one or more halogen 
atoms, C^e alkoxycarbonyl optionally substituted by one or more halogen atoms, N0 2 , NH 2 , CN or S(0) m (C 1 . 6 

45 alkyl optionally substituted by one or more halogen atoms); 

R 2 is H or NH 2 ; 
m is 0,1 or 2; 
R 3 is halogen; 
R 7 is halogen; 

50 R5 j s h, C^e alkyl optionally substituted by one or more halogen atoms, C^_ 6 alkoxy optionally substituted by one 

or more halogen atoms, or SF 5 ; 

or a pharmaceutically- or veterinarily-acceptable salt thereof (hereinafter referred to together as "the compounds of 
the invention"). 

55 [0009] The compounds of the invention are generally more efficacious or have a reduced resistance factor or have 
a broader spectrum of activity or are safer (e.g. less toxic) or have other advantageous properties over the compounds 
of the prior art. 

[0010] Alkyl, alkenyl and alkynyl groups may be straight, cyclic or branched where the number of carbon atoms 
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allows. Alkanoyl, S(0) m alkyl, alkoxy and alkoxycarbonyl groups incorporate such alkyl moieties. Halogen means fluoro, 
chloro, bromo or iodo. 

[0011] Pharmaceutical^- or veterinarily-acceptable salts are well-known in the art and include, for example those 
mentioned by Berge era/ in JPharm.ScL , 66, 1-19 (1977). Suitable acid addition salts are formed from acids which 

5 form non-toxic salts and include the hydrochloride, hydrobromide, hydroiodide, nitrate, sulphate, bisulphate, phosphate, 
hydrogenphosphate, acetate, gluconate, lactate, salicylate, citrate, tartrate, ascorbate, succinate, maleate, fumarate, 
formate, benzoate, methanesulphonate, ethanesulphonate, benzenesulphonate and p-to!uenesulphonate salts. Suit- 
able base addition salts are formed from bases which form non-toxic salts and include the aluminium, calcium, lithium, 
magnesium, potassium, sodium, zinc and diethanolamine salts. 

10 [001 2] A preferred group of compounds are those in which Ar is 4-methylphenyl, phenyl, 2-n-butylphenyl, 3-nitroph- 
enyl, 4-bromophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,5-dichlorophenyl, 2,3-dichlorophenyl, 3-chloro-4-fluorophenyl, 
3-methoxycarbonylphenyl, 3-aminophenyl, 4-methoxyphenyl, 3,4-methylenedioxyphenyl, 3,4-dimethoxyphenyl, 
3-fluorophenyl, 3-chlorophenyl, 2-fluorophenyl, 2-methoxyphenyl, 2-methylphenyl, 2-trifluoromethylphenyl, 2-chlo- 
rophenyl, naphth-1 -yl, pyridin-3-yl, pyridin-4-yl, thien-2-yl, thien-3-yl, furan-2-yl, furan-3-yl, 3-bromoisoxazol-5-yl, 3-bro- 

15 mofuran-2-yl, 5-bromothien-2-yl, 5-trifluoromethylthiothien-2-yl, 3,4-dibromoisoxazol-5-yl, 2-chlorofuran-3-yl, 2-bromo- 
furan-3-yl, 2-methylthiazol-4-yl, 2-trifluoromethylsulphinylfuran-3-yl, 5-trifluoromethylfuran-3-yl, 5-trifluoromethylfuran- 

2- yl, 2,5-dichlorofuran-3-yl, 3-trifluoromethylfuran-2-yl and 2-trifluoromethylfuran-3-yl. 

[0013] Another group of preferred compounds are those in which Ar is phenyl, furan-2-yl, furan-3-yl, thien-2-yl, thien- 

3- yl or isoxazol-5-yl, each optionally substituted with halogen, C U6 alkoxy optionally substituted by one or more halogen 
20 atoms or C^ s alkyl optionally substituted by one or more halogen atoms or SfO^C^ alkyl optionally substituted by 

one or more halogen atoms) at the position adjacent to the atom which forms a bond to the 4-position of the pyrazole. 
[0014] Most preferably Ar is 2-fluorophenyl, 2-methylphenyl, 2-n-butylphenyl, 2,3-dichlorophenyl, 2-methylthiazol- 

4- yl, 2-trifluoromethylsulphinylfuran-3-yl, 2,5-dichlorofuran-3-yl,2-trifluoromethylphenyl, 2-chlorophenyl, 3-bromo- 
furan-2-yl, 3,4-dibromoisoxazol-5-yl, 3-chlorofuran-2-yl, 2-bromofuran-3-yl or 2-trifluoromethylfuran-3-yl. 

25 [0015] Preferably R 3 is CI. 

[001 6] Preferably R 5 is H, CH 3 , CF 3 , OCF 3 or SF 5 . 
[0017] Preferably R 7 is CI. 

[0018] The most preferred compounds are those mentioned as Examples below. 

[0019] The compounds of the formula (I) may possess one or more asymmetric centres and so exist in two or more 
30 stereoisomeric forms. The present invention includes all the individual stereoisomers of the compounds of formula (I) 
and mixtures thereof. Separation of diastereomers may be achieved by conventional techniques, e.g. by fractional 
crystallisation, chromatography or H.P.LC. of a stereoisomeric mixture of a compound of formula (I) or a suitable salt 
or derivative thereof. An individual enantiomer of a compound of formula (I) may also be prepared from a corresponding 
optically pure intermediate or by resolution, such as by H.P.L.C. of the corresponding racemate using a suitable chiral 
35 support or by fractional crystallisation of the diastereomeric salts formed by reaction of the corresponding racemate 
with a suitably optically active acid or base. 

[0020] The compounds of the formula (I) provided by the invention can be prepared by the following Methods, and 
by the methods described in the Examples and Preparations section and suitable adaptation thereof, and where desired 
or necessary converted into a salt by conventional methods. 

40 

Method 1 

[0021 ] The compounds of formula (I) can be prepared by palladium-catalysed cross-coupling reactions of compounds 
of the formula (II): 

45 
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where R 1 , R 2 , R 3 , R 5 , and R 7 are as defined before for compounds of formula (I) and X is iodo or bromo, with boronic 
acids of the formula ArB(OH) 2 , where Ar is as defined before for compounds of formula (I). The reaction is carried out 
using a suitable palladium (0) species such as Pd(PPh 3 ) 4 , in a suitable solvent or solvent system such as N,N-dimeth- 
ylformamide (DMF), ethanol / toluene / water, diglyme / water or dioxane / water, and using a suitable base such as 
NaHC0 3 or K 2 C0 3 . The general palladium-catalysed cross coupling chemistry is described by AR Martin and Y Yang 
in Acta Chemica Scandinavica (1993), 47, 221-230. 

[0022] Intermediates of formula (II) above can be made by reaction of compounds of formula (III) 



25 



30 



35 




(III) 



where R 1 , R 2 , R 3 , R 5 and R 7 are as defined before for compounds of formula (I), with an iodinating or brominating 
species such as N-iodo- or N-bromosuccinimide in a suitable solvent such as acetonitrile. 
40 [0023] Compounds of formula (III) can be made by conventional methods and by suitable adaptation of the methods 
described later in the Examples and Preparations section. 

[0024] Boronic acids of the formula ArB(OH) 2 , where Ar is as defined before for compounds of formula (I) can be 
made by conventional methods and by suitable adaptation of the methods described later in the Examples and Prep- 
arations section. 

45 

Method 2 

[0025] Compounds of formula (I) where Ar is 3-bromoisoxazol-5-yl and where R 1 , R 2 , R 3 R 5 and R 7 are as defined 
before for compounds of formula (I), can be made by reaction of compounds of the formula (IV): 

50 



55 



5 



EP 0 846 686 B1 



10 




(IV) 



15 



20 



where R 1 , R 2 , R3, R5 and R 7 are as defined before for compounds of formula (I), with dibromoformaldoxime and a 
suitable base such as KHC0 3> in a suitable solvent or solvent system such as water / ethyl acetate. 
[0026] Compounds of formula (IV) can be made by conventional methods and those described in the Examples and 
Preparations section and suitable adaptation thereof, and also as described in International Patent Application publi- 
cation no. WO 97/07102. 



Method 3 



25 



[0027] Compounds of the formula (I) where Ar is 3-(iodo, bromo, or chloro)furan-2-yl and R 1 , R 2 , R3 r5 and R 7 are 
as defined before for compounds of formula (I), i.e. compounds of formula (VIII) below where Y is i'odo, bromo, or 
chloro, can be made according to the reaction sequence shown below: 



30 



35 
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(VII) 
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55 



[0028] Preparation of compounds of formula (II) is described above in Method 1 . 

[0029] Compounds of formula (V) where R 1 , R2, R3, r5 and R 7 are as de fined before for compounds of formula (I), 
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can be made by reaction of compounds of formula (II) where R 1 , R 2 , R 3 R 5 and R 7 are as defined before for compounds 
of formula (I), with vinyltributylstannane in the presence of a palladium (0) catalyst. Preferably the catalyst is tetrakis 
(triphenylphosphine)palladium (0). The reaction is preferably carried out in a non-protic polar solvent such as dimeth- 
ylformamide (DMF), and preferably at elevated temperatures such as about 75°C. This type of reaction is further 

5 described in International Patent Application publication no. WO 97/07102. 

[0030] Compounds of formula (VI) where R 1 , R 2 , R 3 R 5 and R 7 are as defined before for compounds of formula (I), 
can be made by oxidising compounds of formula (V) where R 1 , R 2 , R 3 , R 5 and R 7 are as defined before for compounds 
of formula (I), with a suitable oxidising regime such as with osmium tetroxide / N-methylmorpholine oxide (NMMO) / 
sodium metaperiodate. The reaction is carried out in a suitable solvent or solvent system such as acetone / water. 

10 [0031] Compounds of formula (VII) where R 1 , R 2 R 3 R 5 and R 7 are as defined before for compounds of formula (I), 
can be made by reaction of aldehydes (VI) where R 1 , R 2 R 3 , R 5 and R 7 are as defined before for compounds of formula 
(I), with the lithium salt of propiolaldehyde diethyl acetal. Preferably the lithium salt of propiolaldehyde diethyl acetal 
is prepared in situ from propiolaldehyde diethyl acetal and a suitable lithiating agent such as n-butyllithium. The reaction 
is preferably carried out in an ether solvent such as tetrahydrofuran, and preferably under an inert atmosphere such 

15 as under dry nitrogen. 

[0032] Compounds of formula (VIII) where R 1 , R 2 R 3 , R 5 and R 7 are as defined before for compounds of formula 
(I), and Y is chloro, bromo or iodo, can be made by reaction of compounds of formula (VII) where R 1 , R 2 R 3 R 5 and 
R 7 are as defined before for compounds of formula (I), with an acid such as aqueous hydro(chloric, bromic or iodic) 
acid. The reaction can be carried out in a suitable solvent such as dioxane. The cyclisation reaction is derived from 
20 those described by Obrecht in Helv.Chim.Acta , vol.72 (1 989) 447. 

Method 4 

[0033] Compounds of the formula (I) where Ar is 5-(iodo, bromo or chloro)thien-2-yl, and R 1 , R 2 , R 3 R 5 and R 7 are 
25 as defined before for compounds of formula (I), can be made by reacting the corresponding compound of formula (I) 
where Ar is thien-2-yl and R 1 , R 2 , R 3 R 5 and R 7 are as defined before for compounds of formula (I) (preparable by 
Method 1) with an iodinating, brominating or chlorinating species respectively such as the corresponding N-(iodo, 
bromo, or chloro)succinimide in a suitable solvent such as acetonitrile. 

30 Method 5 

[0034] Compounds of the formula (I) where Ar is 5-trifluoromethylsulphenylthien-2-yl, and R 1 , R 2 R 3 , R 5 and R 7 are 
as defined before for compounds of formula (I), can be made by reacting the corresponding compound of formula (I) 
where Ar is thien-2-yl and R 1 , R 2 , R 3 , R 5 and R 7 are as defined before for compounds of formula (I) (preparable by 
35 Method 1) with trifluoromethylsulphenyl chloride and stannic chloride in a suitable solvent such as dichloromethane. 

Method 6 

[0035] Compounds of the formula (I) where Ar is 3-(iodo, bromo, or chloro)-4-(iodo, bromo, or chloro)-isoxazol-5-yl, 
^0 and R 1 , R 2 , R 3 R 5 and R 7 are as defined before for compounds of formula (I), can be made by reacting the corre- 
sponding compound of formula (I) where Ar is 3-(iodo, bromo, or chloro)-isoxazol-5-yl and R 1 , R 2 R 3 , R 5 and R 7 are 
as defined before for compounds of formula (I) (preparable by Method 1 or 2) with an iodinating, brominating or chlo- 
rinating species respectively such as the corresponding N-(iodo, bromo, or chloro)succinimide in a suitable solvent 
such as acetonitrile. 

45 

Method 7 

[0036] Compounds of the formula (I) where Ar is 2-(perfluoro-C 1 . 6 alkyl)furan-3-yl, and R 1 , R 2 , R 3 , R 5 and R 7 are as 
defined before for compounds of formula (I), can be made by reacting the corresponding compound of formula (I) 
50 where Ar is furan-3-yl and R 1 , R 2 , R 3 , R 5 and R 7 are as defined before for compounds of formula (I) (preparable by 
Method 1) with (perfluoro-C^g aIkyl)-Z where Z is a suitable leaving group such as Br, I, CI, etc. with sodium dithionite 
and disodium hydrogen phosphate in a suitable solvent such as DMF, under elevated pressure such as 1 .37 bar to 
3.1 bar (20 to 45 p.s.i.). This type of reaction is described in J.Chem.Soc , Perkin Transactions 2, (1990) 2293. (Per- 
fluoro-C^ alkyl)-Z compounds can be made by conventional methods. 

55 

Method 8 

[0037] Compounds of the formula (I) where Ar is 2-(chloro or bromo)furan-3-yl, and R 1 , R 2 , R 3 R 5 and R 7 are as 
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defined before for compounds of formula (I), can be made by reacting the corresponding compound of formula (I) 
where Ar is furan-3-yl and R 1 , R 2 , R 3 , R 5 and R 7 are as defined before for compounds of formula (I) (preparable by 
Method 1 ) with chlorinating or brominating agents such as N-(chloro or bromo)succinimide, as appropriate, in a suitable 
solvent such as acetonitrile. 

Method 9 

[0038] Compounds of the formula (I) where Ar is 2-trifluoromethylsulpheny1furan-3-yl, and R 1 , R 2 , R 3 , R 5 and R 7 are 
as defined before for compounds of formula (I), can be made by reacting the corresponding compound of formula (I) 
where Ar is furan-3-yl and R 1 , R 2 R 3 , R 5 and R 7 are as defined before for compounds of formula (I) (preparable by 
Method 1) with with trifluoromethylsulphenyl chloride and stannic chloride in a suitable solvent such as dichlorometh- 
ane. 

Method 10 

[0039] Compounds of the formula (I) where R 2 is H, and R 1 , Ar, R 3 , R* and R 7 are as defined before for compounds 
of formula (I), can be made by reacting the corresponding compound where R 2 is NH 2 with a suitable alkyl nitrite such 
as t-butyl nitrite, in a suitable solvent such as tetrahydrofuran (THF). 

[0040] The compounds of the invention may be separated and purified by conventional methods. It will be apparent 
to those skilled in the art that sensitive functional groups may need to be protected and deprotected during synthesis 
of a compound of the invention. This may be achieved by conventional techniques, for example as described in "Pro- 
tective Groups in Organic Synthesis" by T W Greene and PGM Wuts, John Wiley and Sons Inc, 1991. 
[0041] The compounds of the invention are useful because they possess parasiticidal activity in humans, animals 
and plants. They are particularly useful in the treatment of ectoparasites. 
[0042] Dealing first with use of the compounds of the invention in humans, there is provided: 

a) a pharmaceutical formulation comprising a compound of the invention in admixture with a pharmaceutically 
acceptable adjuvant, diluent or carrier which may be adapted for topical administration; 

b) a compound of the invention, for use as a medicament; 

c) the use of a compound of the invention in the manufacture of a parasiticidal medicament; and 

d) a method of treating a parasitic infestation in a patient which comprises administering an effective amount of a 
compound of the invention to the patient. 

[0043] Turning now to the use of the compounds of the invention in non-human animals, the compounds may be 
administered alone or in a formulation appropriate to the specific use envisaged and to the particular species of host 
animal being treated and the parasite involved. The methods by which the compounds may be administered include 
oral administration by capsule, bolus, tablet or drench, or as a pour-on or spot-on formulation, or alternatively, they 
can be administered by injection (e.g. subcutaneously, intramuscularly or intravenously), dip, spray, mousse, shampoo, 
powder, or as an implant. 

[0044] Such formulations are prepared in a conventional manner in accordance with standard veterinary practice. 
Thus capsules, boluses or tablets may be prepared by mixing the active ingredient with a suitable finely divided diluent 
or carrier additionally containing a disintegrating agent and/or binder such as starch, lactose, talc, magnesium stearate 
etc. Oral drenches are prepared by dissolving or suspending the active ingredient in a suitable medium. Injectable 
formulations may be prepared in the form of a sterile solution which may contain other substances, for example, enough 
salts or glucose to make the solution isotonic with blood. Acceptable liquid carriers include the vegetable oils such as 
sesame oil and the like, glycerides such as triacetin and the like, esters such as benzyl benzoate, isopropyl myristate 
and fatty acid derivatives of propylene glycol and the like, as well as organic solvents such as pyrrolidone, glycerol 
formal and the like. The formulations are prepared by dissolving or suspending the active ingredient in the liquid carrier 
such that the final formulation contains from 0.01 to 10% by weight of the active ingredient. 

[0045] These formulations will vary with regard to the weight of active compound contained therein depending on 
the species of host animal to be treated, the severity and type of infection and the body weight of the host. For parenteral, 
topical (e.g. using pour-on or spot-on, dip, spray, mousse, shampoo or powder to deliver the compound) and oral 
administration, typical dose ranges of the active ingredient are 0.01 - 100 mg per kg of body weight of the animal. 
Preferably the range is 0.1 to 10mg per kg. 

[0046] As an alternative the compounds may be administered with the animal feedstuff and for this purpose a con- 
centrated feed additive or premix may be prepared for mixing with the normal animal feed. 

[0047] The compounds of the invention have utility in the control of arthropod, plant nematode, helminth or protozoan 
pests. The compounds of the invention may, in particular, be used in the field of veterinary medicine and livestock 
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husbandry and in the maintenance of public health against arthropods, helminths or protozoa which are parasitic in- 
ternally or externally upon vertebrates, particularly warm-blooded vertebrates, for example man and domestic animals, 
e.g. cattle, sheep, goats, equines, swine, poultry, dogs, cats and fish, for example Acarina, including ticks (e.g. Ixodes 
spp., Boophilus spp. e.g. Boophilus microplus, Amblyomma spp., Hyalomma spp., Rhipicephalus spp. e.g. Rhipiceph- 

5 alus appendiculatus, Haemaphysalis spp., Dermacentor spp., Ornithodorus spp. (e.g. Ornithodorus moubata and mites 
(e.g. Damalinia spp., Dermahyssus gallinae, Sarcoptes spp. e.g. Sarcoptes scabiei, Psoroptes spp., Chorioptes spp., 
Demodex spp., Eutrombicula spp.,) Diptera (e.g. Aedes spp., Anopheles spp., Musca spp., Hypoderma spp., Gas- 
trophilus spp., Simulium spp.); Hemiptera (e.g. Triatoma spp.); Phthiraptera (e.g. Damalinia spp., Linoqnathus spp.) 
Siphonaptera (e.g. Ctenocephalides spp.); Dictyoptera (e.g. Periplaneta spp., Blatella spp.); Hymenoptera (e.g. Mon- 

10 omorium pharaonis); for example against infections of the gastrointestinal tract caused by parasitic nematode worms, 
for example members of the family Trichostrongylidae, Nippostronylus brasiliensis, Trichinella spiralis, Haemonchus 
contortus, Trichostronyius colubriformis, Nematodirus battus, Ostertagia circumcincta, Trichostrongylus axei, Cooperia 
spp. and Hymenoiepis nana, in the control and treatment of protozoal diseases caused by, for example Eimeria spp. 
e.g. Eimeria tenella, Eimeria acervulina, Eimeria brunetti, Eimeria maxima, Eimeria necatrix, Eimeria bovis, Eimeria 

15 zuerni and Eimeria ovinoidalis; Trypanosoma cruzi, Leishmania spp., Plasmodium spp., Babesia spp., Trichomonadi- 
dae spp., Histomonas spp., Giardia spp., Toxoplasma spp., Entamoeba histolytica and Theileria spp.; in the protection 
of stored products, for example cereals, including grain and flour, groundnuts, animal foodstuffs, timber and household 
goods, e.g. carpets and textiles, against attack by arthropods, more especially beetles, including weevils, moths and 
mites, for example Ephestia spp. (flour moths), Anthrenus spp. (carpet beetles), Tribolium spp. (flour beetles), Sitophilus 

20 spp. (grain weevils) and Acarus spp. (mites), in the control of cockroaches, ants and termites and similar arthropod 
pests in infested domestic and industrial premises and in the control of mosquito larvae in waterways, wells, reservoirs 
or other running or standing water; for the treatment of foundations, structure and soil in the prevention of the attack 
on buildings by termites, for example, Reticulitermes spp., Heterotermes spp., Coptoterms spp.; in agriculture, against 
adults, larvae and eggs of Lepidoptera (butterflies and moths), e.g. Heliothis spp. such as Heliothis virescens (tobacco 

25 budworm), Heliothis armioera and Heliothis zea, Spodoptera spp. such as S. exempta, S. littoralis (Egyptian cotton 
worm), S. eridania (southern army worm), Mamestra configurata (bertha army worm); Earias spp. e.g. E. insulana 
(Egyptian bollworm), Pectinophora spp. e.g. Pectinophora gossypiella (pink bollworm), Ostrinia spp. such as O. nubilalis 
(European cornborer), Trichoplusia ni (cabbage looper), Pieris spp. (cabbage worms), Laphyqma spp. (army worms), 
Agrotis and Amathes spp. (cutworms), Wiseana spp. (porina moth), Chilo spp. (rice stem borer), Tryporyza spp. and 

30 Diatraea spp. (sugar cane borers and rice borers), Sparganothis pilleriana (grape berry moth), Cydia pomonella (codling 
moth), Archips spp. (fruit tree tortrix moths), Plutella xylostella (diamond black moth); against adult and larvae of Co- 
leoptera (beetles) e.g. Hypothenemus hampei (coffee berry borer), Hylesinus spp. (bark beetles), Anthonomus grandis 
(cotton boll weevil), Acalymma spp. (cucumber beetles), Lema spp., Psylliodes spp., Leptinotarsa decemlineata (Colo- 
rado potato beetle), Diabrotica spp. (corn rootworms), Gonocephalum spp. (false wire worms), Agriotes spp. (wire- 

35 worms), Dermolepida and Heteronychus spp. (white grubs), Phaedon cochleariae (mustard beetle), Lissorhoptrus 
oryzophilus (rice water weevil), Melioethes spp. (pollen beetles), Ceutorhynchus spp., Rhynchophorus and Cosmopo- 
lites spp. (root weevils); against Hemiptera e.g. Psylla spp., Bemisia spp., Trialeurodes spp., Aphis spp., Myzus spp., 
Megoura viciae, Phylloxera spp., Adelges spp., Phorodon humuli (hop damson aphid), Aeneolamia spp., Nephotettix 
spp. (rice leaf hoppers), Empoasca spp., Nilaparvata spp., Perkinsiella spp., Pyrilla spp., Aonidiella spp. (red scales), 

^0 Coccus spp., Pseucoccusspp., Helopeltisspp. (mosquito bugs), Lygusspp., Dysdercusspp., Oxycarenusspp., Nezara 
spp.; Nymenoptera e.g. Athalia spp. and Cephus spp. (saw flies), Atta spp. (leaf cutting ants); Diptera e.g. Hylemyia 
spp. (root flies), Atherigona spp. and Chlorops spp. (shoot flies), Phytomyza spp. (leaf miners), Ceratitis spp. (fruit 
flies); Thysanoptera such as Thrips tabac'r. Orthoptera such as Locusta and Schistocerca spp. (locusts) and crickets 
e.g. Gryllus spp. and Acheta spp.; Collembola e.g. Sminthurus spp. and Onychiurus spp. (springtaiis), Isoptera e.g. 

45 Odontotermes spp. (termites), Dermaptera e.g. Forficula spp. (earwigs) and also other arthropods of agricultural sig- 
nificance such as Acari (mites) e.g. Tetranychus spp., Panonychus spp. and Bryobia spp. (spider mites), Eriophyes 
spp. (gall mites), Polyphacotarsonemus spp.; Blaniuius spp. (millipedes), Scutigerella spp. (symphilids), Oniscus spp. 
(woodlice) and Triops spp. (Crustacea); nematodes which attack plants and trees of importance to agriculture, forestry 
and horticulture either directly or by spreading bacterial, viral, mycoplasma or fungal diseases of the plants, root-knot 

50 nematodes such as Meliodogyne spp. (e.g. M. incognita); cyst nematodes such as Globodera spp. (e.g. G. rostochien- 
sis); Heterodera spp. (e.g. H. avenae); Radopholus spp. (e.g. ft similis); lesion nematodes such as Pratylenchus spp. 
(e.g. P. pratensis); Belonoliamus spp. (e.g. B. gracilis); Tylenchulus spp. (e.g. T. semipenetrans); Rotylenchulus spp. 
(e.g. R. reniformis); Rotylenchus spp. (e.g. R. robustus); Heiicotylenchus spp. (e.g. H. multicinctus); Hemicycliophora 
spp. (e.g. H. gracilis); Criconemoides spp. (e.g. C. similis); Trichodorus spp. (e.g. T. primitivus); dagger nematodes 

55 such as Xiphinema spp. (e.g. X. diversicaudatum), Longidorus spp. (e.g. L. elongatus); Hoplolaimus spp. (e.g. H. 
coronatus); Aphelenchoides spp. (e.g. A. ritzema-bosi, A. besseyi); stem and bulb eelworms such as Ditylenchus spp. 
(e.g. D. dipsaa). 

[0048] The compounds of the invention also have utility in the control of arthropod or nematode pests of plants. The 
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active compound is generally applied to the locus in which arthropod or nematode infestation is to be controlled at a 
rate of about 0.005 kg to about 25 kg of active compound per hectare of locus treated, preferably 0.02 to 2 kg/ha. 
Under ideal conditions, depending on the pest to be controlled, the lower rate may offer adequate protection. On the 
other hand, adverse weather conditions, resistance of the pest and other factors may require that the active ingredient 
be used in higher proportions. For foliar application, a rate of 0.01 to 1 kg/ha may be used. 

[0049] When the pest is soil-borne, the formulation containing the active compound is distributed evenly over the 
area to be treated in any convenient manner. Application may be made, if desired, to the field or crop-growing area 
generally or in close proximity to the seed or plant to be protected from attack. The active component can be washed 
into the soil by spraying with water over the area or can be left to the natural action of rainfall. During or after application, 
the formulation can, if desired, be distributed mechanically in the soil, for example by ploughing or disking. Application 
can be prior to planting, at planting, after planting but before sprouting has taken place or after sprouting. 
[0050] The compounds of the invention may be applied in solid or liquid compositions to the soil principally to control 
those nematodes dwelling therein but also to the foliage principally to control those nematodes attacking the aerial 
parts of the plants (e.g. Aphelenchoides spp. and Ditylenchus spp. listed above). 

[0051] The compounds of the invention are of value in controlling pests which feed on parts of the plant remote from 
the point of application, e.g. leaf feeding insects are killed by the subject compounds applied to roots. In addition the 
compounds may reduce attacks on the plant by means of antifeeding or repellent effects. 

[0052] The compounds of the invention are of particular value in the protection of field, forage, plantation, glasshouse, 
orchard and vineyard crops, or ornamentals and of plantation and forest trees, for example, cereals (such as maize,' 
wheat, rice, sorghum), cotton, tobacco, vegetables and salads (such as beans, cole crops, curcurbits, lettuce, onions, 
tomatoes and peppers), field crops (such as potato, sugar beet, ground nuts, soyabean, oil seed rape), sugar cane,' 
grassland and forage (such as maize, sorghum, lucerne), plantations (such as of tea, coffee, cocoa, banana, oil palm! 
coconut, rubber, spices), orchards and groves (such as of stone and pip fruit, citrus, kiwifruit, avocado, mango, olives 
and walnuts), vineyards, ornamental plants, flowers and shrubs under glass and in gardens and parks, forest trees 
(both deciduous and evergreen) in forests, plantations and nurseries. 

[0053] They are also valuable in the protection of timber (standing, felled, converted, stored or structural) from attack 
by sawflies (e.g. Urocerus) or beetles (e.g. scolytids, platypodids, lyctids, bostrychids, cerambycids, anobiids), or ter- 
mites, for example, Reticulitermes spp., Heterotermes spp., Coptotermes spp. 

[0054] They have applications in the protection of stored products such as grains, fruits, nuts, spices and tobacco, 
whether whole, milled or compounded into products, from moth, beetle and mite attack. Also protected are stored 
animal products such as skins, hair, wool and feathers in natural or converted form (e.g. as carpets or textiles) from 
moth and beetle attack; also stored meat and fish from beetle, mite and fly attack. 

[0055] The compounds of the invention are of value in the control or arthropods, helminths or protozoa which are 
injurious to, or spread or act as vectors of diseases in man and domestic animals, for example those hereinbefore 
mentioned, and more especially in the control of ticks, mites, lice, fleas, midges and biting, nuisance and myiasis flies. 
The compounds of the invention are particularly useful in controlling arthropods, helminths or protozoa which are 
present inside domestic host animals or which feed in or on the skin or suck the blood of the animal, for which purpose 
they may be administered orally, parenterally, percutaneously or topically. 

[0056] According to a further aspect of the invention, there is provided a parasiticidal formulation comprising a com- 
pound of the invention, in admixture with a compatible adjuvant, diluent or carrier. Preferably, the formulation is adapted 
for topical administration. 

[0057] The invention further provides a compound of the invention for use as a parasiticide; and a method of treating 
a parasitic infestation at a locus, which comprises treatment of the locus with an effective amount of a compound of 
the invention. Preferably, the locus is the skin or fur of an animal, or a plant surface or the soil around the plant to be 
treated. 

[0058] The invention further provides: 

the processes described herein for preparing the compounds of formula (I) and salts thereof; 
pharmaceutical, veterinary or crop parasiticidal formulations comprising a compound of formula (I), or a pharma- 
ceutical^- or veterinarily-acceptable salt thereof, in admixture with a compatible adjuvant, diluent or carrier; 
compounds of formula (I), and pharmaceuticaliy- or veterinarily-acceptable salts, and formulations thereof, for use 
as a medicament; 

a method of treating a parasitic infestation at a locus, which comprises treating the locus with an effective amount 
of a compound of formula (I), or a salt thereof, or formulation thereof; 

the use of a compound of formula (I), without proviso, or pharmaceuticaliy- or veterinarily-acceptable salt therof, 
or formulation thereof, in the manufacture of a medicament for the treatment of a parasitic infestation; and 
any novel intermediates described herein. 
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[0059] It is to be appreciated that reference to treatment includes prophylaxis as well as the alleviation of established 
symptoms of a parasitic infection. 

Test for insecticidal activity 

5 

[0060] Adult flies {Stomoxys calcitrans) are collected and anaesthetized using C0 2 . 1 u.l of an acetone solution con- 
taining the test compound is applied directly to the thorax of the fly. Flies are then placed carefully into a 50ml tube 
covered with damp gauze to recover from the C0 2 . Negative controls have 1 uJ of acetone dispensed onto them. 
Mortality is assessed 24 hours after dosing. 

10 [0061 ] The compound of Example A3 was found to produce 1 00% mortality in the dosage range 1 00 - 0.1 jig per fly. 
[0062] The invention is illustrated by the following Examples. In the Examples and Preparations, melting points were 
determined using a Gallenkamp melting point apparatus and are uncorrected. Nuclear magnetic resonance (NMR) 
data were obtained using a Bruker AC300 or AM300 and are quoted in parts per million using solvent or tetramethyl- 
silane as reference. Mass spectral (MS) data were obtained on a Finnigan Mat. TSQ 7000 or a Fisons Instruments 

15 Trio 1 000. The calculated and observed ions quoted refer to the isotopic composition of lowest mass. HPLC purification 
was performed on a 21x250mm Dynamax™ 5\i ODS reverse-phase column eluted at 10 ml/minute with acetonitrile : 
0.005M aqueous heptanesulphonic acid : methanol (50 : 40 :10). Fractions were processed by evaporation of the non- 
aqueous components followed by partition between ether and saturated aqueous sodium hydrogen carbonate solution. 
The organic layer was then separated, dried and evaporated. 

20 

EXAMPLES AND PREPARATIONS 

[0063] Preparation 1 : 5-Am ino-3-cyano-1 -(2,6-dichloro-4-trif luoromethy Ipheny l)pyrazole, used in example A1 , 
was prepared as described in EP-295,117 A1. 
25 [0064] Preparation 2 : 5-Amino-3-cyano-1-(2,6-dichloro-4-methylphenyl)pyrazole, used in Example A29, was 
prepared by the method of Preparation 1 substituting 2,6-dichioro-4-methylaniline for 2,6-dichloro-4-trifluoromethyl- 
aniline. 

[0065] Preparation 3 : 5-Amino-3-cyano-1 -(2,6-dich lorophenyl)pyrazole, used in Example A30, was prepared by 
the method of Preparation 1 substituting 2,6-dichloroaniline for 2,6-dichloro-4-trifluoromethylaniline. 

30 

Preparation 4 : 3-Fluorophenylboronic acid (and other boronic acids) 

[0066] To a stirred solution of 1-bromo-3-fluorobenzene (0.05M) in anhydrous ether (130ml) at -78°C under an at- 
mosphere of dry nitrogen was added dropwise n-butyllithium (0.52M, of a 2.5M solution in hexane) at such a rate that 

35 the temperature of the reaction mixture did not exceed -73°C (-15 minutes required for the addition). The reaction 
mixture was stirred for 20 minutes and then tri-isopropyl borate (0.1 M) was added at such a rate that the temperature 
of the reaction mixture did not exceed -65°C. The reaction mixture was stirred for 60 minutes and then allowed to warm 
to room temperature after which it was poured into ether (1 00ml) and dilute aqueous hydrochloric acid (1 50ml, prepared 
by tenfold aqueous dilution of concentrated hydrochloric acid). The aqueous layer was separated and extracted with 

40 ether (1 00ml). The combined ether layers were washed with water (75ml), dried (Na 2 S0 4 ) and evaporated. The residue 
was triturated with hexane (40ml) to produce, after removal of the mother liquor, a white solid which was used without 
further purification. 

[0067] Other boronic acids not commercially available nor described in the chemical literature were prepared by 
the method described above for 3-fluorophenyIborbnic acid substituting an appropriate aryl halide for 1-bromo-3-fluor- 
45 obenzene. 

Preparation 5 : 2,4,6-Tri(n-butylphenyl)boroxin 

[0068] The method of Preparation 4 employing 2-bromo-n-butylbenzene and t-butyllithium yielded the anhydride, 
50 2,4,6-tri(n-butylphenyl)boroxin. 

Preparation A1 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 

[0069] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole (prepared as de- 
55 scribed in EP 295 117 A1) (5.0g) in acetonitrile (60ml) at room temperature was added N-iodosuccinimide (3.52g), 
portionwise over a period of five minutes. Stirring was continued for 1 hr and the mixture was then evaporated to dryness 
to provide the crude product (8.2g), still containing succinimide. This may be used without further purification or, if 
desired, purified by partitioning between dichloromethane and water, separating, drying (MgS0 4 ) and evaporating the 
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organic layer to produce a yellow solid. Trituration with hexane provided the title compound as a white solid, m.p. 21 3°C 
(decomp.). 

Example A2 : 5-Amino-3K:yano-H2,6Hiich^ 

[0070] To a rapidly stirred solution of 5-amino-3<yano-1-(2,6-dichloro-4-trif!uoromethylphenyl)-4-iodopyrazole 
(0.45g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 4-methylphenylboronic acid (0.3g) in ethanol (1ml). The 
mixture was heated under reflux for 2 hours. After cooling the organic layer was separated, dried (MgS0 4 ) and evap- 
orated. The residue was taken up the minimum amount of ethyl acetate and purified by column chromatography on 
silica gel (50g) eluted with dichloromethane. Combination and-evaporation of suitable fractions followed by trituration 
with hexane gave the title compound as an off-white crystalline solid, m.p.243-4°C. 

NMR(CDCI 3 ) : 2.42 (s, 3H), 3.87 (br. s, 2H), 7.33 (d, 2H), 7.44 (d, 2H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 411.1; C^H^CI^rVH requires 411.04. 

Example A3 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-pheny!pyrazole 

[0071] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichIoro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of phenylboronic acid (0.1 5g) in ethanol (1ml). The mixture 
was heated under reflux for 1 hour, then left at room temperature overnight and then poured into ether (25ml) and 
water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the minimum 
amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with dichloromethane : hexane 
(1:1). Combination and evaporation of suitable fractions followed by recrystallisation from ether/hexane gave the title 
compound as a white solid, m.p. 198-9°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.4 (m, 1 H), 7.52 (m, 4H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 397.1 ; C 17 H 9 CI 2 F 3 N 4 +H requires 397.02. 

Example A4 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(3-nitrophenyl)pyrazole 

[0072] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(tripheny!phosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3-nitrophenylboronic acid (0.21 g) in ethanol (1ml). The 
mixture was heated under reflux for 1 hour, then left at room temperature overnight and then poured into ether (25ml) 
and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the 
minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:1). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as an pale yellow solid, m.p. 212-4°C. 

NMR(CDCI 3 ) : 4.02 (br. s, 2H), 7.75 (t, 1 H), 7.86 (s, 2H), 7.98 (dd, 1 H), 8.26 (dd, 1 H), 8.41 (dd, 1 H). 

MS (thermospray) : M/Z [M+NH 4 ] 459.2; C 17 H 8 CI 2 F 3 N 5 0 2 +NH 4 requires 459.03. 

Example A5 : 5-Amino-4-(4-bromophenyl)-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 

[0073] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 4-bromophenylboronic acid (0.25g) in ethanol (1ml). The 
mixture was heated under reflux for 1 hour, then left at room temperature overnight and then poured into ether (25ml) 
and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the 
minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:1). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as an off-white solid, m.p. 242-4°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.43 (d, 2H), 7.64 (d, 2H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 474.7; C 17 H 8 BrCI 2 F 3 N 4 +H requires 474.9. 
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Example A6 : 5-Amino-4^4-chlorophenyl)-3-cyano-1-(2 f 6-dichloro-4-trifluoromethylphenyl)pyrazole 

[0074] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 

5 sodium hydrogen carbonate solution (1 ml) and a solution of 4-chlorophenylboronic acid (0.20g) in ethanol (1 ml). The 
mixture was heated under reflux for 3 hours, then left at room temperature overnight and then poured into ether (25ml) 
and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the 
minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:2). Combination and evaporation of suitable fractions followed by recrystallisation from 

10 ether/hexane gave the title compound as an off-white solid, m.p. 235-7°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.5 (s, 4H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 430.8; C 17 H 8 CI 3 F 3 N 4 +H requires 430.98. 

15 Example A7 : 5-Amino-3-cyano-1-{2,6-dichloro-4-trifluoromethylphenyl)-4-(4-fluorophenyl)pyrazole 

[0075] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 4-fluorophenylboronic acid (0.17g) in ethanol (1ml). The 
20 mixture was heated under reflux for 1 hour, then left at room temperature overnight and then poured into ether (25ml) 
and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the 
minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:1). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as a white solid, m.p. 222-3°C. 

25 

NMR(CDCI 3 ) : 3.87 (br. s, 2H), 7.22 (m, 2H), 7.54 (m, 2H), 7,82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 41 5.0; C 1 7 H 8 CI 2 F 4 N4+H requires 41 5.01 . 

Example A8 : 5-Amino-3-cyano-4-{3,5-dichlorophenyl)-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 

30 

[0076] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)pal!adium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3,5-dichlorophenylboronic acid (0.24g) in ethanol (1ml). 
The mixture was heated under reflux for 3 hours, then left at room temperature overnight and then poured into ether 
35 (25ml) and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up 
the minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:2). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as a white solid, m.p. 228-30°C. 

40 NMR(CDCI 3 ) : 3.92 (br. s, 2H), 7.38 (d, 1 H), 7.43 (d, 2H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+H] 464.7; C 17 H 7 CI 4 F 3 N 4 +H requires 464.9. 

Example A9 : 5-Amino-4-(3-chloro-4-f luoropheny l)-3-cyano-1 -(2,6-d ichloro-4-trif luoromethy Ipheny l)py razole 

45 [0077] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3-chloro-4-fluorophenylboronic acid (0.22g) in ethanol 
(1ml). The mixture was heated under reflux for 3 hours, then left at room temperature overnight and then poured into 
ether (25ml) and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was 

50 taken up the minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:2). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as an off-white solid, m.p. 197-8°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.3 (t, 1 H), 7.45 (m, 1 H), 7.59 (dd, 1 H), 7.82 (s, 2H). 

55 MS (thermospray) : M/Z [M+H] 448.9; C 17 H 7 CI 3 F 4 N 4 +H requires 448.98. 
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Example A1 0 :5-Amino-3-cyano-1 -(2,6-dichloro-4-trif luoromethylpheny l)-4~(3-methoxycarbony Ipheny I) 
pyrazole 

[0078] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) In toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3-methoxycarbonylphenylboronic acid (0.1 58g) in ethanol 
(1 ml). The mixture was heated under reflux for 2 hours, then left at room temperature overnight and then poured into 
ether (25ml) and water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was 
taken up the minimum amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with 
dichloromethane : hexane (1:1). Combination and evaporation of suitable fractions followed by recrystallisation from 
ether/hexane gave the title compound as an light brown solid, m.p. 214-6°C. 

NMR(CDCI 3 ) : 3.95 (s + br. s, 5H), 7.6 (t, 1 H), 7.79 (d, 1 H), 7.80 (s, 2H), 8.05 (d, 1 H), 8.09 (s, 1 H). 

MS (thermospray) : M/Z [M+NH 4 ] 472.2; C 19 H 11 CI 2 F 3 N 4 0 2 +NH 4 requires 472.06. 

Example A11 : 5-Amino^3-aminophenyl)-3-cyano-1^ 

[0079] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyra2ole 
(0.447g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladrum(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3-aminophenylboronic acid (0.31 Og) in ethanol (1ml). The 
mixture was heated under reflux for 3 hours, then left at room temperature overnight. Saturated aqueous sodium 
hydrogen carbonate solution (0.5ml) and tetrakis(triphenylphosphine)palladium(0) (0.01 g) were added and the mixture 
heated under reflux for 3 hours. The cooled reaction mixture was then poured into ether (25ml) and water (25ml). The 
organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography on 
silica gel (40g) eluted with dichloromethane : methanol (0->1%). Combination and evaporation of suitable fractions 
gave the title compound as a pale brown crystalline solid, m.p. 187°C. 

NMR(CDCI 3 ) : 2.8 (br. s, 2H), 3.94 (br. s, 2H), 6.7 (d, 1 H), 6.87 (s, 1 H), 6.89 (d, 1 H), 7.28 (dd ,1 H), 7.8 (s, 2H). 

MS (thermospray) : M/Z [M+H] 412.1 ; C 17 H 10 CI 2 F 3 N 5 +H requires 412.03. 

Example A12 : 5-Amino-3^yano-H2,6-dichloro-4-trif luoromethylpheny l)-4-(4-methoxyphenyl)pyrazole 

[0080] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.447g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 4-methoxyphenylboronic acid (0.302g) in ethanol (1ml). 
The mixture was heated under reflux for 2.75 hours, then left at room temperature overnight. Saturated aqueous sodium 
hydrogen carbonate solution (0.5ml) and tetrakis(triphenylphosphine)palladium(0) (0.01 g) were added and the mixture 
heated under reflux for 3 hours. The cooled reaction mixture was then poured into ether (25ml) and water (25ml). The 
organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography on 
silica gel (50g) eluted with dichloromethane. Combination and evaporation of suitable fractions gave the title compound 
as an off-white crystalline solid, m.p. 222°C with softening at 1 92°C. 

NMR(CDCI 3 ) : 3.88 (s + br. s, 5H), 7.06 (d, 2H), 7.47 (d, 2H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 427.4; C 18 H 11 CI 2 F 3 N 4 0+H requires 427.03. 

Example A13 : 5-Amino-3^yano-1-(2,6-dichloro-4-trifl^ 
pyrazole 

[0081] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyra2ole 
(0.894g) in toluene (4ml) containing tetrakis(triphenylphosphine)palladium(0) (0.04g) was added saturated aqueous 
sodium hydrogen carbonate solution (3ml) and a solution of 3,4-methylenedioxyphenylboronic acid (0.600g) in ethanol 
(2ml). The mixture was heated under reflux for 4 hours, cooled and then poured into ether (40ml) and water (40ml). 
The organic layer was separated, washed with water (2x30ml), brine (30ml) and then dried (MgS0 4 ) and evaporated. 
The residue was purified by column chromatography on silica gel (30g) eluted with dichloromethane. Combination and 
evaporation of suitable fractions gave the title compound as a pale brown crystalline solid, m.p. 222°C with softening 
at 198°C. 

NMR(CDCI 3 ) : 3.86 (br. s, 2H), 6.03 (s, 2H), 6.86 (d, 1 H), 6.9 (m, 2H), 7.81 (s, 2H). 
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MS (thermospray) : M/Z [M+H] 440.7; C 18 H 9 CI 2 F 3 N 4 0 2 +H requires 441 .01 . 
Example A14: 5-Amino-3-cyano-1^2,6^ichloro-4-trifluoro 

5 [0082] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.335g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.03g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3,4-dimethoxyphenylboronic acid (0.273g) in ethanol (1 ml). 
The mixture was heated under reflux for 5 hours, cooled and then poured into ether (25ml) and water (25ml). The 
organic layer was separated, washed with water (2x25ml), brine (25ml) and then dried (MgS0 4 ) and evaporated. The 

10 residue was purified by column chromatography on silica gel (30g) eluted with dichloromethane : ethanol (99:1 ). Com- 
bination and evaporation of suitable fractions gave the title compound as a pale pink crystalline solid, m.p. 250°C. 

NMR(CDCI 3 ) : 3.88 (br. s, 2H), 3.94 (s, 3H), 3.97 (s, 3H), 6.99 (d, 1H), 7.01 (m, 2H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 457.0; C 19 H 13 CI 2 F 3 N 4 0 2 +H requires 457.05. 

15 

Example A15: 5-Amino-3-cyano-H2,6^ichloro-4-trifluorom^ 

[0083] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.335g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.03g) was added saturated aqueous 

20 sodium hydrogen carbonate solution (1 ml) and a solution of 3-fluorophenylboronic acid (0.21 Og) in ethanol (1 ml). The 
mixture was heated under reflux for 6 hours, cooled and then poured into ether (25ml) and water (25ml). The organic 
layer was separated, washed with water (25ml), brine (25ml) and then dried (Na 2 S0 4 ) and evaporated. The residue 
was purified by column chromatography on silica gel (50g) eluted with dichloromethane : ethanol (99 : 1 ). Combination 
and evaporation of suitable fractions gave a pate yellow solid (0.22g) which was further purified by HPLC. Combination 

25 and processing of suitable fractions gave the title compound as an white crystalline solid, m.p. 1 64°C. 

NMR(CDCI 3 ) : 3.96 (br. s, 2H), 7.04 (m, 1H), 7.13 (m, 1H), 7.18 (m, 1H), 7.24 (m, 1H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 41 5.0; C 17 H 8 CI 2 F 4 N 4 +H requires 41 5.01 . 

30 Example A16: 5-Amino-4-(3-chlorophenyl)-3-cyano-1-(2,6-dichIoro-4-trifluoromethylphenyl)pyrazole 

[0084] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.335g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.03g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 3-chlorophenylboronic acid (0.240g) in ethanol (1ml). The 
35 mixture was heated under reflux for 4 hours, cooled and then poured into ether (25ml) and water (25ml). The organic 
layer was separated, washed with water (25ml), brine (25ml) and then dried (Na2S0 4 ) and evaporated. The residue 
was purified by column chromatography on silica gel (40g) eluted with dichloromethane. Combination and evaporation 
of suitable fractions gave a white solid (70mg) which was further purified by HPLC. Combination and processing of 
suitable fractions gave the title compound as a white crystalline solid, m.p. 161-2°C. 

40 

NMR(CDCI 3 ) : 3.94 (br.s, 2H), 7.38 (m, 1 H), 7.47 (m, 2H), 7.51 (m, 1 H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 431 .1 ; C 17 H 8 CI 3 F 3 N 4 +H requires 430.98. 

Example A17: 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(2-fluorophenyl)pyrazole 

45 

[0085] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.335g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.03g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of 2-fluorophenylboronic acid (0.21 Og) in ethanol (1ml). The 
mixture was heated under reflux for 5.5 hours, cooled and then poured into ether (25ml) and water (25ml). The organic 
50 layer was separated, washed with water (25ml), brine (25ml) and then dried (Na2S0 4 ) and evaporated. The residue 
was purified by column chromatography on silica gel (40g) eluted with dichloromethane. Combination and evaporation 
of suitable fractions gave the title compound as a white crystalline solid, m.p. 197°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.18 (m, 2H), 7.4 (m, 1H), 7.6 (m, 1H), 7.81 (s,2H). 

55 MS (thermospray) : M/Z [M+H] 415.0; C 17 H 8 CI 2 F 4 N 4 +H requires 415.01 . 
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Example A18: 5-Amino-3-cyano-1-(2,6-dich!oro-4-trifIuorom ethyl phenyl)-4-(2-methoxyphenyl)pyra2ole 

[0086] To a rapidly stirred solution of 5-amino-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)^4-iodopyra2ole (1g) 
in toluene (6ml) containing tetrakis(triphenylphosphine)palladium(0) (0.09g) was added saturated aqueous sodium 
hydrogen carbonate solution (7ml) and a solution of 2-methoxyphenylboronic acid (1 .7g) in ethanol (3ml). The mixture 
was heated under reflux for 2.5 hours, cooled and then poured into ether (60ml) and water (50ml). The layers were 
separated and the aqueous phase extracted with a second portion of ether (60ml). The combined organic layers were 
washed with water (2x 45ml), brine (40ml) and then dried (Na 2 S0 4 ) and evaporated. The residue was purified by 
column chromatography on silica gel (60g) eluted with ether : hexane (3 : 2). After combination and evaporation of 
suitable fractions the residue was further purified by HPLC. Combination and processing of suitable fractions gave the 
title compound as a white crystalline solid, m.p. 1 93°C. 

NMR(CDCI 3 ) : 3.89 (s, 3H), 3.91 (br. s, 2H), 7.0 (d, 1 H), 7.09 (t, 1 H), 7.37 (dd, 1 H), 7.5 (d, 1 H), 7.78 (s, 2H) 

MS (thermospray) : M/Z [M+H] 427.0; C^H^C^^O+H requires 427.03. 

Example A19: 5-Amino-3-cyano-H2,6KJichlor^ 

[0087] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (1g) 
in toluene (6ml) containing tetrakis(triphenylphosphine)palladium(0) (0.05g) was added saturated aqueous sodium 
hydrogen carbonate solution (3ml) and a solution of 2-methylphenylboronic acid (0.61 Og) in ethanol (3ml). The mixture 
was heated under reflux for 24 hours, cooled and then poured into ether (60ml) and water (80ml). The layers were 
separated and the aqueous phase extracted with a second portion of ether (60ml). The combined organic layers were 
washed with water (2x 50ml), brine (50ml) and then dried (MgS0 4 ) and evaporated. The residue was purified by column 
chromatography on silica gel (50g) eluted with ether : hexane (3 : 2). Combination and evaporation of suitable fractions 
gave the title compound as a pale brown crystalline solid, m.p. 199-202°C. 

NMR(CDCI 3 ) : 2.32 (s, 3H), 3.62 (br. s, 2H), 7.33 (m, 4H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 411.0; C^H^CIgF^+H requires 411.04. 

Example A20 : 5-Amino-3-cyano-1-(2,6^ichlor^^ 

[0088] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.62g) in toluene (5ml) containing tetrakis(triphenylphosphine)palladium(0) (0.056g) was added saturated aqueous 
sodium hydrogen carbonate solution (5ml) and a solution of 2-trifluoromethylphenylboronic acid (1.32g) in ethanol 
(2.5ml). The mixture was heated under reflux for 1 .5 hours, cooled and then poured into ether (60ml) and water (50ml). 
The layers were separated and the aqueous phase extracted with a second portion of ether (60ml). The combined 
organic layers were washed with water (2x 40ml), brine (40ml) and then dried (NagSCg and evaporated. The residue 
was purified by column chromatography on silica gel (50g) eluted with dichloromethane. Combination and evaporation 
of suitable fractions gave the title compound as a white crystalline solid, m.p. 21 0-2°C. 

NMR(CDCI 3 ) : 3.57 (br. s, 2H), 7.49 (d, 1 H), 7.6 (m, 1 H), 7.69 (m, 1 H), 7.81 (s, 2H), 7.83 (m, 1 H). 

MS (thermospray) : M/Z [M+H] 465.0; C 18 H 8 CI 2 F 6 N 4 +H requires 465.01 . 

Example A21 : 5-Amino-4-(2<hlorophenyl)-3K;yan^ 

[0089] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.31 g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.03g) was added saturated aqueous 
sodium hydrogen carbonate solution (3ml) and a solution of 2-chlorophenylboronic acid (0.45g) in ethanol (1ml). The 
mixture was heated under reflux for 3.5 hours, cooled and then poured into ether (50ml) and water (50ml). The layers 
were separated and the aqueous phase extracted with a second portion of ether (50ml). The combined organic layers 
were washed with water (2x 50ml), brine (50ml) and then dried (Na 2 S0 4 ) and evaporated. The residue was purified 
by column chromatography on silica gel (50g) eluted with dichloromethane. After combination and evaporation of suit- 
able fractions the residue was further purified by HPLC. Combination and processing of suitable fractions gave the title 
compound as a pale brown crystalline solid, m.p. 1 92-3°C. 

NMR(CDCI 3 ) : 3.76 (br. s, 2H), 7.4 (m, 2H), 7.52 (m, 2H), 7.8 (s, 2H). 

MS (thermospray) : M/Z [M+H] 431 .2; C 17 H 8 CI 3 F 3 N 4 +H requires 430.98. 
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Example A22 : 5-Amino-3-cyano-1-(2,6-dichloro-44rifluoromethylphenylH-<1-naphthyl)pyrazole 

[0090] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.447g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 

5 sodium hydrogen carbonate solution (1ml) and a solution of 1-naphthylboronic acid (0.344g) in ethanol (1ml). The 
mixture was heated under reflux for 3 hours, then left at room temperature overnight. Saturated aqueous sodium 
hydrogen carbonate solution (0.5ml) and tetrakis(tripheny!phosphine)palladium(0) (0.01 g) were added and the mixture 
heated under reflux for 3 hours. The cooled reaction mixture was then poured into ether (25ml) and water (25ml). The 
layers were separated and the aqueous phase extracted with a second portion of ether (25ml). The combined organic 

10 layers were washed with water (2x 25ml), brine (25ml) and then dried (MgS0 4 ) and evaporated. The residue was 
purified by column chromatography on silica gel (50g) eluted with dichloromethane. Combination and evaporation of 
suitable fractions gave the title compound as an off-white crystalline solid, m.p. 208°C. 

NMR(CDCI 3 ) : 3.65 (br. s, 2H), 7.6 (m, 4H), 7.75 (m, 1 H), 7.85 (m, 2H), 7.97 (m, 2H). 

15 MS (thermospray) : M/Z [M+H] 447.0; C 21 H 11 CI 2 F 3 N 4 +H requires 447.04. 

Example A23 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(3-pyridyl)pyrazole 

[0091] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
20 (0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1 ml) and a solution of 3-pyridylboronic acid (0.1 53g) in ethanol (1 ml). The mixture 
was heated under reflux for 5 hours, then left at room temperature overnight and then poured into ether (25ml) and 
water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the minimum 
amount of ethyl acetate and purified by column chromatography on silica gel (20g) eluted with dichloromethane : meth- 
25 anol (100:1). Combination and evaporation of suitable fractions followed by recrystallisation from ether gave the title 
compound as an off-white solid, m.p. 265-7° C. 

NMR(CDCI 3 ) : 4.38 (br. s, 2H), 7.55 (m, 1 H), 7.82 (s, 2H), 8.07 (d, 1 H), 8.59 (m, 1 H), 8.92 (s, 1 H). 

MS (thermospray) : M/Z [M+H] 398.2; C 16 H 8 CI 2 F 3 N 5 +H requires 398.01 . 

30 

Example A24 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(4-pyridyl)pyrazole 

[0092] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.25g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 

35 sodium hydrogen carbonate solution (1 ml) and a solution of 4-pyridylboronic acid (0.1 53g) in ethanol (1 ml). The mixture 
was heated under reflux for 12 hours, then left at room temperature overnight and then poured into ether (25ml) and 
water (25ml). The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the minimum 
amount of ethyl acetate and purified by chromatography on silica gel (20g) eluted with dichloromethane : methanol 
(100:1). Combination and evaporation of suitable fractions followed by recrystallisation from ether/hexane/dichlo- 

40 romethane gave the title compound as a white solid, m.p. 266-8°C (decomp.). 

NMR(CDCI 3 ) : 4.1 (br.s, 2H), 7.52 (d, 2H), 7.82 (s, 2H), 8.71 (d, 2H). 

MS (thermospray) : M/Z [M+H] 397.9; C 16 H 8 CI 2 F 3 N 5 +H requires 398.01 . 

45 Example A25 : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(2-thienyl)pyrazole 

[0093] A solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (0.45g) in dimethox- 
yethane (4ml) containing tetrakis(triphenylphosphine)palladium(0) (0.035g) was stirred at room temperature for 30 
minutes and then heated to 80°C. Thiophene-2-boronic acid (0.1 4g) and aqueous sodium carbonate solution (2ml, 

so 1 M) were added and the mixture heated under reflux for 3 hours. The cooled reaction was poured into ether and water. 
The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the minimum amount of 
dichloromethane and silica gel (10g) added. The solvent was removed and the residue applied to a column of silica 
gel (75g) which was eluted with hexane containing increasing proportions of dichloromethane. Combination and evap- 
oration of suitable fractions gave the title compound as a white solid. A sample recrystallised form methanol had m.p. 

55 206-7°C. 

NMR(CDCI 3 ) : 4.01 (br. s, 2H), 7.18 (m, 1H), 7.38 (m, 2H), 7.79 (s, 2H). 

MS (thermospray) : M/Z [M+H] 403.2; C 15 H 7 CI 2 F 3 N 4 S+H requires 402.98. 
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Example A26 : 5-Amino^H:yano-H2 I 6^ichloro-^trifluoromethylphenylH-<3-thienyl)pyra2ole 

[0094] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-44rifluorornethylphenyl)-4-iodopyrazole 
(0.447g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladiurn(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1ml) and a solution of thiophene-3-boronic acid (0.256g) in ethanol (1ml). The 
mixture was heated under reflux for 3 hours, then left at room temperature overnight. Saturated aqueous sodium 
hydrogen carbonate solution (0.5ml) and tetrakis(triphenylphosphine)palladium(0) (0.01 g) were added and the mixture 
heated under reflux for 3 hours. Thiophene-3-boronic acid (0.1 78g) and tetrakis(triphenylphosphine)palladium(0) 
(0.02g) were added and heating under reflux continued for 16 hours. The cooled reaction mixture was then poured 
into ether (25ml) and water (25ml). The layers were separated and the aqueous phase extracted with a second portion 
of ether (25ml). The combined organic layers were washed with water (2x 25ml), brine (25ml) and then dried (MgS0 4 ) 
and evaporated. The residue was purified by column chromatography on silica gel (50g) eluted with dichloromethane. 
Combination and evaporation of suitable fractions gave the title compound as a white crystalline solid, m.p. 210-2°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 7.41 (m, 1 H), 7.5 (m, 2H), 7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 403.3; C 15 H 7 CI 2 F 3 N 4 S+H requires 402.98. 

Example A27 : 5-Amlno-3^yano-1-(2,6-dlchloro-4-trifluoromethylphenyl)-4-(2-furanyl)pyrazole 

[0095] A solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (0.45g) in dimethox- 
yethane (4ml) containing tetrakis(triphenylphosphine)paliadium(0) (0.035g) was stirred at room temperature for 30 
minutes and then heated to 80°C. Furan-2-boronic acid (0.1 25g) and aqueous sodium carbonate solution (2ml, 1M) 
were added and the mixture heated under reflux for 3 hours. The cooled reaction was poured into ether and water. 
The organic layer was separated, dried (MgS0 4 ) and evaporated. The residue was taken up the minimum amount of 
dichloromethane and silica gel (10g) added. The solvent was removed and the residue applied to a column of silica 
gel (75g) which was eluted with hexane containing increasing proportions of dichloromethane. Combination and evap- 
oration of suitable fractions gave the title compound as an very light pink crystalline solid 1 95-6?C. 

NMR(CDCI 3 ) : 4.46 (br. s, 2H), 6.52 (d, 1 H), 6.78 (d, 1 H), 7.43 (s, 1 H), 7.86 (s, 2H). 

MS (thermospray) : M/Z [M+H] 387.1 ; C 15 H 7 CI 2 F 3 N 4 0+H requires 387.0. 

Example A28 : 5-Amino-3^yano-H2,6-dichloro-4-trifluoromethylphenyl)-4-(3-furanyl)pyra2ole 

[0096] To a rapidly stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.447g) in toluene (2ml) containing tetrakis(triphenylphosphine)palladium(0) (0.02g) was added saturated aqueous 
sodium hydrogen carbonate solution (1 ml) and a solution of furan-3-boronic acid (0.23g) in ethanol (1ml). The mixture 
was heated under reflux for 5.5 hours, cooled and then poured into ether (25ml) and water (25ml). The layers were 
separated and the aqueous phase extracted with a second portion of ether (25ml). The combined organic layers were 
washed with water (2x 25ml), brine (25ml) and then dried (MgS0 4 ) and evaporated. The residue was purified by column 
chromatography on silica gel (30g) eluted with dichloromethane. After combination and evaporation of suitable fractions 
the residue was further purified by HPLC. Combination and processing of suitable fractions gave the title compound 
as a white solid, m.p. 180-1°C. 



NMR(CDCI 3 ): 3.79 (br. s, 2H), 6.79 (s, 1 H), 7.6 (m, 1 H), 7.78 (m, 1 H), 7.82 (s, 2H). 

MS (thermospray): M/Z [M+H] 386.9; C 15 H 7 CI 2 F 3 N 4 0+H requires 387.0. 

Example A29 : 5-Amlno-3^yano-H2,6Kiichloro-4-methylphenyl)-4-(2-furanyl)pyrazole 

[0097] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-methylphenyl)pyrazole (1g) in acetonitrile (15ml) 
at room temperature was added N-iodosuccinimide (0.845g). Stirring was continued for 10 minutes and the mixture 
was then evaporated to dryness. The residue was taken up in dioxane (20ml). Furan-2-boronic acid (0.845g), tetrakis 
(triphenylphosphine)palladium(O) (0.35g) and a solution of potassium carbonate (2.8g) in water (8ml) were added. The 
mixture was heated under reflux for 24 hours, then cooled and partitioned betwen ether and water. The separated 
aqueous layer was extracted with ether and the combined ether layers were washed with brine, dried and evaporated. 
The green oily residue was purified by column chromatography on silica gel eluted with hexane : dichloromethane (1 : 
2). Combination and evaporation of suitable fractions followed by recrystallisation from toluene gave the title compound 
as a white solid, m.p. 191.5-192.5°C. 
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NMR(CDCI 3 ) : 2.43 (s, 3H), 4.43 (br. s, 2H), 6.53 (m, 1 H), 6.79 (m, 1 H), 7.32 (s, 2H), 7.47 (s, 1 H). 
Microanalysis : Found C, 53.79, H, 2.87, N, 16.65%; 

C 15 H 10 CI 2 F 3 N 4 O requires C, 54.07, H, 3.03, N, 16.82%. 

5 Example A30: 5-Amino-3-cyano-1-(2 t 6-dichlorophenyl)-4-(2-furanyl)pyrazole 

[0098] To a stirred solution of 5-amino-3-cyano-1 -(2,6-dichlorophenyl)pyrazole (0.1318g) in acetonitrile (5ml) at room 
temperature was added N-iodosuccinimide (0.1469g). Stirring was continued for 1 hour and the mixture was then 
evaporated to dryness. The residue was taken up in dioxane (5ml). Furan-2-boronic acid (0.1232g), tetrakis(triphenyl- 

10 phosphine)palladium(O) (0.0554g) and a solution of potassium carbonate (0.4405g) in water (2ml) were added. The 
mixture was heated under reflux for 48 hours, then cooled and partitioned betwen ether and water. The separated 
aqueous layer was extracted with ether and the combined ether layers were washed with brine, dried and evaporated. 
The green oily residue was purified by column chromatography on silica gel (4g) eluted with dichloromethane. Com- 
bination and evaporation of suitable fractions followed by recrystallisation from toluene gave the title compound as a 

15 light brown solid, m.p. 222.6°C. 

NMR(CDCI 3 ) : 4.42 (br. s, 2H), 6.52 (m, 1 H), 6.78 (m, 1 H), 7.5 (m, 4H). 

MS (thermospray) : M/2 [M+H] 318.8; C 14 H 8 CI 2 N 4 0+H requires 319.01. 

20 Example A31 : 5-Amino-4-(2-n-butylphenyl)-3-cyano-1 -(2,6-dichlorophenyl-4-trif luoromethylphenyl)pyrazole 

[0099] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (0.367g) in dioxan 
(5ml) containing tetrakis(triphenylphosphine)palladium(0) (0.033g) were added 2,4,6-tri(2-n-butylphenyl)boroxin (0.3g) 
and a solution of potassium carbonate (0.51 9g) in water (1.5ml). The mixture was stirred and heated under reflux for 

25 2 hours and then allowed to stand at room temperature overnight. After stirring and heating under reflux for a further 
2 hours the reaction mixture was cooled and then poured into ether and dilute aqueous hydrochloric acid. The aqueous 
phase was separated and extracted with ether. The combined ether extracts were washed with brine, dried (NagSC^) 
and evaporated. The residue was purified by column chromatography on silica gel eluted with hexane : dichloromethane 
(3: 1 changing to 1 : 1 ). Combination and evaporation of suitable fractions followed by recrystallisation from cyclohexane 

30 gave the title compound as a white solid, m.p. 117.1-117.7°C. 

NMR(CDCI 3 ) : 0.87 (t, 3H), 1 .25 (m, 2H), 1 .46 (m, 2H), 2.6 (m, 2H), 3.6 (br. s, 2H), 7.39 (m, 2H), 7.47 (m, 2H), 

7.81 (s, 2H). 

MS (thermospray) : M/Z [M+H] 453.0; C 21 H 17 CI 2 F 3 N 4 +H requires 453.09. 

35 

Example A32 : 5-Amino-3-cyano-4-(2,3-dichIorophenyl)-1-(2,6-dichlorophenyl-4-trifluoromethylphenyl) 
pyrazole 

[0100] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichlorophenyl-4-trifluoromethyl)-pyrazole (0.642g) in ace- 
40 tonitrile (10ml) at room temperature was added N-iodosuccinimide (0.46g). Stirring was continued for 5 minutes and 
the mixture was then evaporated to dryness. The residue was taken up in ethanol (2ml), toluene (4ml) and saturated 
aqueous sodium hydrogen carbonate solution (20ml). After the addition of 2,3-dichlorophenylboronic acid (0.764g) and 
tetrakis(triphenylphosphine)palladium(0) (0.025g) the mixture was stirred and heated under reflux for 24 hours. Tetrakis 
(triphenylphosphine)palladium(O) (0.025g) was added and the mixture was stirred and heated under reflux for 2 hours. 
45 Saturated aqueous sodium hydrogen carbonate solution (1 ml), 2,3-dichlorophenylboronic acid (0.5g) and tetrakis 
(triphenylphosphine)palladium(O) (0.025g) were added and the mixture was stirred and heated under reflux for 24 
hours. After cooling the mixture was evaporated and the residue partitioned between ether and water. The ether layer 
was separated, dried and evaporated. The residue was purified by column chromatography on silica gel (50g) eluted 
with hexane/dichloromethane mixtures. Combination and evaporation of suitable fractions followed by recrystallisation 
50 from isopropanol gave the title compound as a white solid, m.p. 201-202°C. 

NMR(CDCI 3 ) : 3.79 (br. s, 2H), 7.38 (dd, 1 H), 7.44 (d, 1 H), 7.58 (d, 1 H), 7.82 (s, 2H). 
Microanalysis : Found C, 43.66, H, 1.51, N, 11.97%; 

C 17 H 7 CI 4 F 3 N 4 requires C, 43.81, H, 1.51, N, 12.02%. 

55 

Preparation B1: 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-trimethylsilylethynylpyrazole 
[0101] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (6.96g, 
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crude from Preparation A1) in triethylamine (30ml) and dimethylformamide (6ml) at room temperature was added 
trimethylsilylacetylene (3ml), cuprous iodide (150mg) and bis(triphenylphosphine)palladium(ll) chloride (300mg). The 
mixture was heated at 50-60°C for one hour, trimethylsilylacetylene (0.3ml) was then added and stirring and heating 
continued for a further period of 30 minutes. The cooled reaction mixture was diluted with water (250ml) extracted with 
ether (250ml). The organic layer was separated (aided by the addition of brine). The aqueous layer was re-extracted 
with ether (250ml). The combined ether extracts were dried (MgS0 4 ) and evaporated to give the crude product as a 
gum (4.67g). 

[0102J Purification by column chromatography on silica gel eluted with dichloromethaneihexane (1:1) followed by 
recrystallisation from ether/hexane provided the title compound as a white solid m.p. 1 81 -2°C. 

NMR(CDCI 3 ) : 0.2 (s, 9H), 4.1 (br. s, 2H), 7.7 (s, 2H). 

MS (thermospray) : M/Z [M+NH 4 ] 434.2; C 16 H 13 CI 2 F 3 N 4 Si+NH 4 requires 434.0 

Preparation B2: 5-Amino-3-cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-ethynylpyrazole 

* 

[0103] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-trimethylsilylethynylpyra- 
zole (2.0g, crude from example B1 ) in methanol (30ml) was added potassium carbonate (1 g). After 1 0 minutes at room 
temperature the reaction mixture was partitioned between ether (100ml) and water (100ml). The organic layer was 
separated, washed with brine (100ml), dried (MgS0 4 ) and evaporated. The residue was purified by column chroma- 
tography on silica gel eluted with dichloromethane followed by recrystallisation from ether to provide the title compound 
as a white solid m.p. 215-216°C. 

NMR(CDCI 3 ) : 3.49 (s, 1 H), 4.2 (br. s, 2H), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+NH 4 ] 362.4; C 13 H 5 C) 2 F 3 N 4 +NH 4 requires 362.0 

Example B3 : 5-Amino^3-bromoisoxazol-5-yl)-3^ 

[0104] To a rapidly stirred mixture of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl-4-ethynylpyrazole 
(0.2g) in ethyl acetate (5ml) and potassium hydrogen carbonate (0.11g) in water (0.75ml) at room temperature was 
added, portionwise, dibromoformaldoxime (0.1 3g). After 20 hours dibromoformaldoxime (0.1 3g) was added and stirring 
continued for a further 24 hours. The reaction mixture was evaporated to approximately 1 0% of its original volume and 
the partitioned between water (25mlj and dichloromethane (25ml). The organic layer was separated, washed with 
water (25ml), dried (Na 2 S0 4 ) and evaporated. The residue was purified by column chromatography on silica gel eluted 
with dichloromethane. Combination and evaporation of suitable fractions gave the title compound as a white crystalline 
solid, m.p. 227°C. 

NMR(CDCI 3 ) : 4.86 (br. s, 2H), 6.78 (s, 1 H), 7.83 (s, 2H). 

MS (thermospray) : M/Z [M+NH 4 ] 482.8; C 14 H 5 BrCI 2 F 3 N 5 0+NH 4 requires 482.94. 

Preparation B4: 3-Cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-iodopyrazole 

[01 05] To a stirred solution of 5-amino-3-cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-iodopyrazole (90g) in tet- 
rahydrofuran (720ml) heated to 65°C was added f-butylnitrite (144ml) over a period of 0.5 hours. Stirring and heating 
were continued for 3 hours. The cooled reaction mixture was evaporated and the residue recrystallised from propan- 
2-ol to give the title compound as a white solid, m.p.83-4°C. 

NMR(CDCI 3 ) : 7.7 (s, 1 H), 7.79 (s, 2H). 

MS (thermospray) : M/Z [M+NH 4 ] 448.8; C 11 H 3 CI 2 F 3 N 3 I+NH 4 requires 448.9. 
Preparation B5: 3-Cyano-1 -(2,6-dichloro-4-trif luoromethylpheny l)-4-ethenylpyrazole 

[0106] A solution of 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (58g) in dimethylformamide 
(350ml) containing vinyltri-n-butyltin (116ml) and tetrakis(triphenylphosphine)palladium(0) (3.5g) was stirred at 75°C 
for 3 hours. The reaction mixture was poured into water (600ml) and ether (600ml). The organic layer was separated 
washed with water (x5), brine (700ml), dried (Na 2 S0 4 ) and evaporated. The residue was recrystallised from propan- 
2-ol to give the title compound as a pale brown solid, m.p.75-6°C. 

NMR(CDCI 3 ) : 5.5 (d, 1 H), 5.94 (d, 1 H), 6.64 (dd, 1 H), 7.64 (s, 1 H), 7.77 (s,2H). 
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MS (thermospray) : M/Z [M+NH 4 ] 349.5; C 13 H 6 Cl2F 3 N3+NH 4 requires 349.02. 
Preparation B6: 3-Cyano-1 -<2,6-dichloro-4-trif luoromethylphenyl)-4-f ormylpyrazole 

5 [0107] A solution of 3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)-4-ethenylpyra20le (0.1 g), N-methylmorpholine 
oxide (0.005g), osmium tetroxide (50uf of a 2.5% solution in t-butanol) in water (5ml) and acetone (45ml) was stirred 
at room temperature for 1 6 hours Sodium metaperiodate (0.005g) was added and stirring continued for 1 6 hours. The 
reaction mixture was evaporated and the residue partitioned between ether and aqueous sodium hydrogen carbonate 
solution. The aqueous layer was separated and extracted with ether. The combined ether extracts were dried (IS^SC^) 

10 and evaporated. The residue was purified by column chromatography on silica gel (5g) eluted with dichloromethane. 
Combination and evaporation of suitable fractions gave the title compound as a biege solid, m.p. 1 67.5-1 68.5°C. 

NMR(CDCI 3 ) : 7.8 (s, 2H), 8.18 (s, 1H), 10.08 (s, 1H). 

MS (thermospray) : M/Z [M+NH 4 ] 351 .3; C 12 H 4 CI 2 F 3 N 3 0+NH 4 requires 351 .0. 

15 

Preparation B7: 3-Cyano-1 -(2,6-dichloro-4-trif luoromethy Ipheny l)-4-(4,4-diethoxy-1 -hydroxy but-2-yny I) 
pyrazole 

[01 08] To a solution of propionaldehyde diethyl acetal (0.01 92g) in anhydrous tetrahydrof uran (2ml) cooled to -78°C 
20 under an atmosphere of nitrogen was added dropwise n-butyl lithium (62u.l, 2.5M in hexanes) and the mixture was 
stirred for 10 minutes. 3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-formylpyrazole (0.05g) was added and stir- 
ring continued for 30 minutes. The reaction mixture was poured into water (5ml) and ether (5ml). The organic layer 
was separated, dried (Na 2 S0 4 ) and evaporated. The residue was purified by column chromatography on silica gel (5g) 
eluted with dichloromethane. Combination and evaporation of suitable fractions gave the title compound as a white 
25 foam. 

NMR(CDCI 3 ) : 1 .23 (t, 6H), 2.6 (d, 1 H), 3.6 (m, 2H), 3.75 (m, 2H), 5.35 (s, 1 H), 5.73 (d, 1 H), 7.73 (s, 1 H), 7,75 (s, 2H). 
Example B8 : 4-(3-Bromofuran-2-yl)-3-cyano-1 -(2,6-dichloro-4-trif luoromethy Ipheny Qpyrazole 

30 

[01 09] To a stirred solution of 3-cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-(4,4-diethoxy-1 -hydroxybut-2-ynyl) 
pyrazole (0.04g) in dioxane (1 ml) was added dropwise at room temperature hydrobromic acid (0.04g). After 30 minutes 
the reaction mixture was poured into water (10ml) and ether (10ml). The organic layer was separated, dried (MgS0 4 ) 
and evaporated. Recrystallisation from ether/hexane gave the title compound as a pale brown solid, m.p. 99-1 01°C. 

35 

NMR(CDCI 3 ) : 6.6 (d, 1 H), 7.55 (d, 1 H), 7.79 (s, 2H), 8.3 (s, 1 H). 

MS (thermospray) : M/Z [M+NH 4 ] 466.3; C 15 H 5 BrCI 2 F 3 N 4 0+NH 4 requires 466.92. 

Preparation B9: 4-Acety l-5-amino-3-cyano-1 -(2 ,6-d ichloro-4-trif luoromethy Ipheny l)pyrazole 

40 

[01 10] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynylpyrazo!e (0.345g) in ace- 
tonitrile (5ml) was added p-toluenesulphonic acid (0.5g) and the mixture was stirred at room temperature for 2 hours 
and then poured into water (1 00ml) and ether (1 00ml). The organic layer was separated, washed with saturated aque- 
ous sodium hydrogen carbonate solution (50ml), brine (50ml), dried (Na2S0 4 ) and evaporated. The residue was purified 
45 by column chromatography on silica gel (40g) eluted with dichloromethane : hexane (10:1). Combination and evap- 
oration of suitable fractions gave the title compound as a white crystalline solid, m.p. 200- 1°C. 

NMR(CDCI 3 ) : 2.65 (s, 3H), 5.83 (br. s, 2H), 7.82 (s, 2H). 

MS (thermospray) : M/Z [M+NH 4 ] 380.4; C 13 H 7 CI 2 F 3 N 4 0+NH 4 requires 380.03. 

50 

Preparation B1 0: 5-Amino-4-bromoacetyl-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 

[0111] A solution of 4-acetyl-5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole (0.5g) in dioxane 
(1 0ml) containg cupric bromide (0.61 2g) was heated under reflux for 4 hours then left at room temperature for 48 hours. 
55 Cupric bromide (0.2g) was added and the mixture was heated under reflux for 3 hours then left at room temperature 
for 24 hours. The reaction mixture was poured into water (50ml) and ether (50ml). The organic layer was separated, 
filtered, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography on silica gel eluted with 
dichloromethane. Combination and evaporation of suitable fractions gave the title compound as a white solid, m.p. 
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190-2°C. 

NMR(CDCI 3 ) : 4.49 (s, 2H),5.93 (br. s, 2H), 7.82 (s, 2H). 
Example B11 : 5-Amino-3K:yano-H2,6Klichlor(^ 

[0112] To a solution of 5-amino-4-bromoacetyl-3-cyano-1-(2,6-dichloro-4-trifluoromethyiphen (0.1 g) in 

ethanol (5ml) was added thioacetamide (0.0375g). After 1 hour at room temperature the mixture was evaporated and 
the residue was purified by column chromatography on silica gel (10g) eluted with dichloromethane. Combination and 
evaporation of suitable fractions gave the title compound as a white solid, m.p. 226-8°C. 

NMR(d 6 -dmso) : 2.72 (s, 3H), 6.6 (br. s, 2H), 7.53 (s, 1 H), 7.8 (s, 2H). 
MS (thermospray) : M/Z [M+H] 418.2; C 15 H 8 CI 2 F 3 N 5 S+H requires 417.99. 

Example C1 : 5-Amino^K5-bromothien-2-yl)-3K;yano-1-(2,6-dichloro-^trifluoromethylphenyl)pyrazole 

[0113] To a solution of 5-amino-3-cyano-1-(2 f 6"dichloro-4-trifluoromethylphenyl)-4-(thien-2-yl)pyrazole (0.153g) in 
acetonitrile (12m!) was added N-bromosuccinimide (0.068g). The mixture was left at room temperature for 1.5 hours 
and then poured into ether (50ml) and water (50ml). The layers were separated and the aqueous phase extracted with 
a second portion of ether (50ml). The combined organic layers were washed with water (25ml), then dried (MgS0 4 ) 
and evaporated. The residue was purified by column chromatography on silica gel (10g) eluted with dichloromethane. 
Combination and evaporation of suitable fractions gave the title compound as an off-white solid, m.p. 214°C. 

NMR(CDCI 3 ) : 3.99 (br. s, 2H), 7.1 (m, 2H), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+NH 4 ] 498.0; C 15 H 6 BrCI 2 F 3 N 4 S+NH 4 requires 497.92. 

Example C2 : 5-Amino-3^yano-H2,6^ichloro^rm 
2-yl)pyrazole 

[0114] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(thien-2-yl)pyrazole 
(0.806g) in dry dichloromethane (25ml) at room temperature was added a solution of stannic chloride (500ul) in dry 
dichloromethane (5ml). To this was added 7.2ml of a 50mg/ml solution of trifluoromethylsulphenyl chloride in dichlo- 
romethane and the mixture was stirred for 48 hours after which it was poured onto a mixture of ice ; water and dichlo- 
romethane. The aqueous layer was separated and washed with dichloromethane. The combined organic layers were 
washed with saturated aqueous sodium hydrogen carbonate solution, dried and evaporated. The residue was purified 
by column chromatography on silica gel (40g) eluted with dichloromethane : hexane (1 : 1). Combination and evapo- 
ration of suitable fractions gave the title compound as a white solid, m.p. 162-3PC. 

NMR(CDCI 3 ) : 4. 1 2 (br. s, 2H), 7.39 (d, 1 H), 7.46 (d, 1 H), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+H] 502.9; C 16 H 6 CI 2 F 6 N 4 S 2 +H requires 502.94. 

Example C3 : 5-Amino-3-cyano^3,4-dibromoisox 

[01 15] To a solution of 5-amino-4-(3-bromoisoxazol-5-yl)-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 
(0.05g) in acetonitrile (6ml) was added N-bromosuccinimide (0.02g). The mixture was left at room temperature for 24 
hours during which time a precipitate formed which was isolated by filtration. Washing with methanol, followed by 
drying, afforded the title compound as a white solid, m.p. 279°C. 

• NMR(CDCI 3 ) : 4.49 (br. s, 2H), 7.82 (s, 2H) 

MS (thermospray) : M/Z [M+NH 4 ] 561 .0; C 14 H 4 Br 2 CI 2 F 3 N 5 0+NH 4 requires 560.85. 

Example C4 : 5-Amino^2^hlorofuran-3-yl)-3K^^ 

[01 16] To a solution of 5-amino-3-cyano-1 -(2,6-dichIoro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazole (0.095g) in 
acetonitrile (6ml) was added N-chlorosuccinimide (0.0345g). The mixture was left at room temperature for 1.5 hours 
and then poured into ether (50ml) and water (50ml). The layers were separated and the aqueous phase extracted with 
a second portion of ether (50ml). The combined organic layers were washed with water (25ml), then dried (Na^Cg 
and evaporated. The residue was purified by column chromatography on silica gel (10g) eluted with dichloromethane. 
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Combination and evaporation of suitable fractions gave the title compound as a white solid, m.p. 153PC. 

NMR(CDCI 3 ) : 4.86 (br. s, 2H), 6.73 (d, 1 H), 7.49 (d, 1 H), 7.82 (s, 2H) 

MS (thermospray) : M/Z [M+H] 421 .0; C 15 H 6 CI 3 F3N 4 0+H requires 420.96. 

5 

Example C5 : 5-Amino-4-(2-bromof uran-3-yl)-3-cyano-1 -(2,6-dichloro-4-trif luoromethy Ipheny l)py razole 

[0117] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazole (0.600g) in 
tetrahydrofuran (20ml) was added N-bromosuccinimide (0.288g). The mixture was left at room temperature for 2 hours 
10 and then poured onto a column of silica gel (30g) and eluted with hexane : dichloromethane (1:1). Combination and 
evaporation of suitable fractions gave a red oil which was further purified by column chromatography on silica gel (30g) 
eluted with hexane : dichloromethane (1 :1), then dichloromethane. Combination and evaporation of suitable fractions 
gave the title compound as a white solid. 

15 NMR(d 6 -dmso) : 6.18 (br. s, 2H), 6.74 (d, 1H), 7.93 (d, 1H), 8.26 (s, 2H) 
MS (thermospray) : M/Z [M+H] 464.3; C 15 H 6 BrCl2F 3 N 4 0+H requires 464.91 . 

Example C6 : 5-Amino-3-cyano-1 -(2,6-dichloro-4-trif luoromethy lphenyl)-4-(2-trif luoromethylthiof uran-3-y I) 
pyrazole 

20 

[0118] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazole (0.31 Og) in 
dichloromethane (10ml) stirred at 0°C was added dropwise trifluoromethyisulphenylchloride in dichloromethane 
(2.04ml of a 66.5mg/ml solution). The mixture allowed to warm to room temperature, and stirred for 16 hours. The 
reaction mixture was washed with saturated aqueous sodium hydrogen carbonate solution (25ml). The organic layer 
25 was separated, dried (Na 2 S0 4 ), and evaporated. The residue was purified by column chromatography on silica ge! 
(5g) eluted with hexane : dichloromethane (1:1), then dichloromethane. Combination and evaporation of suitable 
fractions gave the title compound as a white solid, m.p.1 62°C. 

NMR(CDCI3) : 3.96 (br. s, 2H), 6.85 (d, 1 H), 7.82 (d, 1 H), 7.82 (s, 2H) 

30 MS (thermospray) : M/Z [M+NH 4 ] 503.6; C 16 H 6 CI 2 F 6 N 4 OS+NH 4 requires 503.98. 

Example C7 : 5-Am ino-3-cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-(2-trif luoromethylsulphinylfuran- 
3-yl)pyrazole 

35 [0119] To a stirred solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(2-trifluoromethylthio- 
furan-3-yl)pyrazo!e (0.1g) in dichloromethane (6ml) stirred at -78°C was added m-chloroperbenzoic acid (0.2g) and 
the mixture allowed to warm to room temperature over a period of 1 hour. m-Chloroperbenzoic acid (0.1 5g) was added 
and stirring was continued overnight. Dimethylsulphide (0.02ml) was added and the reaction mixture was partitioned 
between saturated aqueous sodium hydrogen carbonate solution (75ml) and dichloromethane (25ml). The organic 

*o layer was separated, washed with water (25ml), dried (Na 2 S0 4 ) and evaporated. The residue was purified by column 
chromatography on silica gel (5g) eluted with hexane : dichloromethane (8:1). Combination and evaporation of suitable 
fractions, followed by trituration with hexane, gave the title compound as a white solid, m.p.141-142°C. 

NMR(CDCI3) : 5.64 (br. s, 2H), 6.65 (d, 1 H), 7.8 (d, 1 H), 7.82 (s, 2H) 

45 MS (thermospray) : M/Z [M+H] 502.8; C 16 H 6 CI 2 F 6 N 4 0 2 S+H requires 502.96. 

Example C8a and C8b : 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(2-trifluoromethylfuran- 
3-yl)pyrazole and 5-amino-3-cyano-1-(2,6-dichloro-4-tr if luoromethy Ipheny l)-4-(5-tr If luoromethy If uran-3-y I) 
pyrazole 

50 

[0120] To a solution of 5-amino-3-cyano-1-(2,6-dich!oro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazole (0.5g) in 
dimethylformamide (15ml) and water (5ml) was added sodium dithionite (0.112g) and disodium hydrogen phosphate 
(0.067g). The mixture placed in a 400ml Parr vessel, which was evacuated, then charged with trifluoromethylbromide 
gas to 20 psi. The mixture was shaken and heated at 50°C, for 2.5 hours, then left at room temperature for 16 hours. 
55 The vessel was then evacuated, then charged with trifluoromethylbromide to 40 psi, then shaken and heated to 50°C 
for a further 7 hours, then left at room temperature for 16 hours. Further sodium dithionite (0.1 20g) and disodium 
hydrogen phosphate (0.080g) was added, the vessel evacuated, then charged with trifluoromethylbromide to 40 psi, 
then shaken and heated to 50°C as before for 9 hours, then left at room temperature for 48 hours. Further sodium 
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dithionite (0.240g) and disodium hydrogen phosphate (0.160g) were added, the vessel was evacuated, then charged 
with trifluoromethylbromide to 45 psi, then shaken and heated to 50°C as before for a further 9 hours. The mixture was 
filtered and then poured into ether (100ml) and water (100ml). The organic layer was separated, washed twice with 
water (50ml), dried (Na 2 S0 4 ), and evaporated. The residue was purified by column chromatography on silica gel (25g) 
eluted with dichloromethane. Combination and evaporation of suitable fractions gave 5-amino-3-cyano-1 -(2,6-dichloro- 
4-trifluoromethylphenyl)-4-(2-trifluoromethylfuran-3-yl)pyrazole as a white solid, m.p. 155-7°C. 

NMR(CDCI 3 ) : 3.79 (br. s, 2H), 6.70 (d, 1 H), 7.70 (d, 1 H), 7.82 (s, 2H) 

MS (thermospray) : M/Z [M+H] 454.8; C 16 H 6 CI 2 F 6 N 4 0+H requires 455.0. 

The residue obtained by evaporation of fractions containing longer retained materials was further purified by reverse 
phase high performance liquid chromatography to give 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)- 
4-(5-trifluoromethylfuran-3-yi)pyrazole as an amorphous pale brown solid. 

NMR(d 6 -dmso) : 6.55 (q, 1 H), 6.64 (s, 1 H), 7.1 (br. s, 2H), 8.28 (s, 2H) 
MS (thermospray) : M/Z [M+H] 471 .0; C 16 H 6 CI 2 F 6 N 4 0+H requires 472.02. 

Example C9 : 5-Amino-3^yanc-H2,6<lichlorc^-trifluoromethylphenyl)-4-(5-trifluoromethylfuran-2-yl) 
pyrazole 

[0121] To a solution of 5-amino-3-cyano-1-(2,6-dichioro-4-trifluoromethylphenyl)-4-(furan-2-yI)pyrazole (0.46g) in 
dimethylformamide (15ml) and water (5ml) was added sodium dithionite (0.286g) and disodium hydrogen phosphate 
(0.1 7g). The mixture placed in a 400ml Parr vessel, which was evacuated, then charged with trifluoromethylbromide 
gas to 40 psi. The mixture was shaken and heated at 45°C, for 3 hours, then left at room temperature for 16 hours. 
The vessel was then evacuated, then recharged with trifluoromethylbromide to 40 psi, then shaken and heated to 45°C 
for a further 9 hours, then left at room temperature for 48 hours. The vessel was then evacuated, then recharged with 
trifluoromethylbromide to 40 psi, then shaken and heated to 45°C for a further 7 hours, then left at room temperature 
for 16 hours. The mixture was filtered and then poured into brine (25ml) and extracted with ether (25ml, x3). The 
combined organic layers were washed with water (20ml), dried (Na 2 S0 4 ), and evaporated. The residue was purified 
by column chromatography on silica gel (25g) eluted with hexane : ether (50 : 50 changing gradually to 20 : 80). Com- 
bination and evaporation of suitable fractions gave the title compound as a pale yellow solid, m.p. 148-151°C. 

NMR(CDCI 3 ) : 3.53 (br. s, 2H), 6.87 (d, 1 H), 6.96 (d, 1 H), 7.82 (s, 2H) 

MS (thermospray) : M/Z [M+H] 455.1 ; C 16 H 6 CI 2 F 6 N 4 0+H requires 455.0. 

Example C1 0: 5-Amino-3-cyano-4-(2,5-dichlorbf urari-3-yl)-1 -(2,6-dichloro-4-trif luoromethylpheny l)py razole 

[0122] To a solution of 5-amino-4-(2-chlorofuran-3-yl)-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 
(0.15g) in tetrahydrofuran (7ml) was added N-chlorosuccinimide (0.048g). The mixture was left at room temperature 
for 24 hours and then heated at 50°C for 3 hours and then left at room temperature for 96 hours. The reaction mixture 
was poured into ether (25ml) and water (25ml). The organic layer was washed with water (25ml), then dried (NagSCg 
and evaporated. The residue was purified by column chromatography on silica gel (10g) eluted with hexane : dichlo- 
romethane (50 : 50). Combination and evaporation of suitable fractions gave the title compound as a white solid m d 
193-194°C. 

NMR(CDCI 3 ) : 3.9 (br. s, 2H), 6.52 (d, 1 H), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+H] 454.7; C 15 H 5 CI 4 F 3 N 4 0+H requires 454. . 

Example C1 1 : 4^2-Bromofuran-3-yl)-3-cyano-H2,6^lchloro-4-trifluoromethylphenyl)pyrazole 

[01 23] To a stirred solution of 3-cyano-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-(f uran-3-yl)pyrazole (0. 1 9g) in tet- 
rahydrofuran (5ml) was added portionwise N-bromosuccinimide (0.093g). The mixture was left at room temperature 
for 24 hours and then poured into ether (1 5ml) and water (1 5ml). The layers were separated and the organic layer was 
dried (Na 2 S0 4 ) and evaporated. The residue was purified by column chromatography on silica gel (10g) eluted with 
hexane : dichloromethane (1:1). Combination and evaporation of suitable fractions gave the title compound as a white 
solid, m.p. 111 °C. 

NMR(CDCI 3 ) : 7.1 (d, 1H), 7.6 (d, 1H), 7.8 (s, 2H), 8.13 (s, 1H) 
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MS (thermospray) : M/Z [M+H] 450.4; C 15 H 5 BrCi 2 F 3 N30+H requires 449.9. 

Example D1 : 3-Cyano-1-(2 ) 6-dichloro-4-trif luoromethylphenyl)-4-(2-trif luoromethylphenyl)pyrazole 
[0124] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluorome 

zole (0.11 4g) in tetrahydrofuran (2.5ml) was added t-butyl nitrite (87uJ). The mixture was heated to 65°C for 1 hour, 
then cooled and evaporated. The residue was taken up in t-butanol and freeze dried to give the title compound as a 
pale brown solid, m.p. 142-3°C. 

NMR(CDCI 3 ) : 7.63 (m, 2H) 7.71 (m, 1H), 7.77 (m, 1H), 7.82 (s, 2H), 7.86 (m,1H). 

MS (thermospray) : M/Z [M+H] 466.6; C 18 H 7 C! 2 F 6 N 3 0+H requires 465.99. 

Example D2 : 3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-2-yl)pyrazole 

[0125] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-2-yl)pyrazole (0.081 g) in 
tetrahydrofuran (2ml) was added t-butyl nitrite (74u.l). The mixture was heated to 65°C for 1 hour, then cooled and 
evaporated. The residue was purified by column chromatography on silica gel (5g) eluted with hexane containing 
increasing amounts of ether (up to 1 0%). Combination and evaporation of appropriate fraction gave the title compound 
as a white solid. 

NMR(CDCI 3 ) : 6.57 (m, 1H), 6.96 (d, 1H), 7.5 (d, 1H), 7.8 (s, 2H), 7.89 (s, 1H). 

MS (thermospray) : M/Z [M+H] 371 .9; C 15 H 6 CI 2 F 3 N 3 0+H requires 371 .99. 

Example D3 : 4-(3-Bromoisoxazol-5-yl)-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl) pyrazole 

[0126] To a solution of 5-amino-4-(3-bromoisoxazol-5-yl)-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 
(0.1g) in tetrahydrofuran (1 .5ml) was added t-butyl nitrite (77^1). The mixture was heated to 65°C for 1 hour, then cooled 
and evaporated. The residue was taken up in t-butanol and freeze dried to give the title compound as a pale yellow 
solid, m.p. 145°C. 

NMR(CDCI 3 ) : 6.95 (s, 1H), 7.82 (s, 2H), 8.13 (s, 1H). 

MS (thermospray) : M/Z [M+ NH 4 ] 467.5; C 14 H 4 BrCI 2 F 3 N 4 0+NH 4 requires 467.5. 

Example D4 : 3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazoIe 

[0127] To a solution of 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-(furan-3-yl)pyrazole (0.204g) in 
tetrahydrofuran (3ml) was added t-butyl nitrite (187.8u1). The mixture was heated to 65°C for 1 hour, then cooled and 
evaporated. The residue was purified by column chromatography on silica gel (5g) eluted with hexane containing 
increasing amounts of dichloromethane (up to 100%). Combination and evaporation of appropriate fraction gave the 
title compound as a white solid, m.p. 139°C. 

NMR(CDCI 3 ) : 6.7 (s 1 H), 7.53 (s, 1 H), 7,73 (s, 1 H), 7.79 (s, 2H), 7.99 (s, 1 H). 

MS (thermospray) : M/Z [M+H] 372.0; C 15 H 6 CI 2 F 3 N 3 0+H requires 371 .99. 

Example D5 : 4-{2-Chlorofuran-3-yl)-3-cyano-1-{2,6-dichloro-4-trifluoromethylphenyl)pyrazole 

[0128] To a solution of 5-amino-4-(2-chlorofuran-3-yl)-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole 
(0.204g) in tetrahydrofuran (3ml) was added t-butyl nitrite (171.8jil). The mixture was heated to 65°C for 1 hour, then 
cooled and evaporated. The residue was purified by column chromatography on silica gel (10g) eluted with hexane 
containing increasing amounts of dichloromethane (up to 100%). Combination and evaporation of appropriate fraction 
gave the title compound as a white solid, m.p. 125°C. 

NMR(CDCI 3 ) : 7.13 (d, 1H), 7.47 (d, 1H),7.8 (s, 2H) 8.07 (s, 1H). 

MS (thermospray) : M/Z [M+H) 406.0; C 15 H 5 CI 3 F 3 N 3 0+H requires 405.95. 
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Claims 

1 . A compound of formula (I), 



R l Ar 




wherein 

R 1 is CN, CH 3 or CF 3 , 
R 2 is H or NH 2 , 
R 3 is halogen, 

R 5 is H, C^g alkyl optionally substituted by one or more halogen atoms, C^ 6 alkoxy optionally substituted by 
one or more halogen atoms or SF 5 , 
R 7 is halogen, 

and Ar is phenyl, 3,4-methylenedioxyphenyl, naphth-1 -yl, pyridin-3-yl, pyridin-4-yl, thien-2-yl, thien-3-yl, furan- 
2-yl, furan-3-yl, thiazol-4-yl or isoxazol-5-yl, 

each optionally substituted by one or (independently) more halogen, C,_ 6 alkyl optionally substituted by one 
or more halogen atoms, alkoxy optionally substituted by one or more halogen atoms, C^ 6 alkoxycarbonyl 
optionally substituted by one or more halogen atoms, N0 2 , NH 2> CN or S(0) m (C 1 . 6 alkyl optionally substituted 
by one or more halogen atoms), 
wherein m is 0,1 or 2, 

or a pharmaceutical^ or veterinarily acceptable salt thereof. 

2. A compound or salt according to claim 1 wherein R 3 is CI. 

3. A compound or salt according to any preceding claim, wherein R 5 is H, CH 3 , CF 3 , OCF 3 or SF 5 . 

4. A compound or salt according to any preceding claim, wherein R 7 is CI. 

5. A compound or salt according to any preceding claim, wherein Ar is 4-methylphenyl, phenyl, 2-n-butylphenyl, 

3- nitrophenyl, 4-bromophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,5-dichlorophenyl, 2,3-dichlorophenyl, 3-chloro- 

4- fluorophenyl, 3-methoxycarbonylphenyl, 3-aminophenyl, 4-methoxyphenyl, 3,4-methylenedioxyphenyl, 
3,4-dimethoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 2-fluorophenyl, 2-methoxyphenyl, 2-methylphenyl, 2-trifluor- 
omethylphenyl, 2-chlorophenyl, naphth-1 -yl, pyridin-3-yl, pyridin-4-yl, thien-2-yl, thien-3-yl, furan-2-yl, furan-3-yl, 
3-bromoisoxazol-5-yl, 3-bromofuran-2-yl, 5-bromothien-2-yl, 5-trifluoromethylthiothien-2-yl, 3,4-dibromoisoxazol- 

5- yl, 2-chlorofuran-3-yl, 2-bromofuran-3-yl, 2-methylthiazol-4-yl, 2-trifluoromethylsulphinylfuran-3-yl, 5-trifluor- 
omethylfuran-3-yl, 5-trifiuoromethylfuran-2-yl, 2,5-dichlorofuran-3-yl, 3-trifluoromethylfuran-2-yl and 2-trifluor- 
omethylfuran-3-yl. 

6. A compound or salt according to any one of claims 1 to 4, wherein Ar is phenyl, furan-2-yl, furan-3-yl, thien-2-yl, 
thien-3-yl or isoxazol-5-yl, each optionally substituted with halogen, C^ alkoxy optionally substituted by one or 
more halogen atoms or C V6 alkyl optionally substituted by one or more halogen atoms or SfOyC^ alkyl optionally 
substituted by one or more halogen atoms) at the position adjacent to the atom which forms a bond to the 4-position 
of the pyrazole. 
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7. A compound or salt according to any preceding claim, wherein Ar is 2-fluorophenyl, 2-methylphenyl, 2-n-butylphe- 
nyl, 2,3-dichlorophenyl, 2-methylthiazol-4-yl, 2-trifluoromethylsulphinylfuran-3-yl, 2,5-dichlorofuran-3-yl, 2-trifluor- 
omethylphenyl, 2-chlorophenyl, 3-bromofuran-2-yl, 3,4-dibromoisoxazol-5-yl, 3-chlorofuran-2-yl, 2-bromofuran- 
3-yl or 2-trifluoromethylfuran-3-yl. 

8. A pharmaceutical or veterinary parasiticidal formulation comprising a compound of formula (I) or salt thereof, ac- 
cording to any preceding claim, in admixture with a compatible adjuvant, diluent or carrier. 

9. A compound or salt as defined in any one of claims 1 to 7, or formulation thereof as defined in claim 8, for use as 
a medicament. 

10. The use of a compound or salt as defined in any one of claims 1 to 7 for the manufacture of a human or veterinary 
medicament for the treatment of a parasitic infestation. 

11. An agricultural formulation comprising a compound or salt as defined in any one of claims 1 to 7 in admixture with 
an agriculturally-compatible adjuvant, diluent or carrier. 

12. A method of treating a parasitic infestation at a locus, which comprises treating the locus with an effective amount 
of a compound or salt as defined in any one of claims 1 to 7, or formulation thereof as defined in claim 8 or claim 1 1 . 

Patentanspruche 

1. Verbindung der Formel (I) 



R 1 Ar 




worin 



R 1 CN, CH 3 Oder CF 3 darstellt, 
R 2 H Oder NH 2 darstellt, 
R 3 Halogen darstellt, 

R 5 H, C^-Alkyl, gegebenenfalls substituiert mit einem oder mehreren Halogenatomen, C^-Alkoxy, gegebe- 
nenfalls substituiert mit einem oder mehreren Halogenatomen, Oder SF 5 darstellt; 
R 7 Halogen darstellt 

und Ar Phenyl, 3,4-Methylendioxyphenyl, Naphth-1-yl, Pyridin-3-yl, Pyridin-4-yl, Thien-2-yl, Thien-3-yl, Furan- 
2-yl, Furan-3-yl, Thiazol-4-yl oder lsoxazol-5-yl, jeweils gegebenenfalls substituiert mit einem oder (unabhan- 
gig voneinander) mehreren Halogen, C^-Alkyl, gegebenenfalls substituiert mit einem oder mehreren Halo- 
genatomen, C-|. 6 -Alkoxy, gegebenenfalls substituiert mit einem oder mehreren Halogenatomen, C^-Alkoxy- 
carbonyl, gegebenenfalls substituiert mit einem oder mehreren Halogenatomen, N0 2 , NH 2 , CN oder S(0) m 
(C^-Alkyl, gegebenenfalls substituiert mit einem oder mehreren Halogenatomen), darstellt, 
worin m 0, 1 oder 2 ist, 

oder ein pharmazeutisch oder veterinar vertragliches Salz davon. 

2. Verbindung oder Salz nach Anspruch 1 , worin R 3 CI darstellt. 
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3. Verbindung Oder Salz nach einem vorangehenden Anspruch, worin R 5 H, CH 3 , CF 3 , OCF 3 oder SF 5 darstellt. 

4. Verbindung oder Salz nach einem vorangehenden Anspruch, worin R 7 CI darstellt. 

5. Verbindung oder Salz nach einem vorangehenden Anspruch, worin Ar 4-Methylphenyl, Phenyl, 2-n-Butylphenyl, 
3-Nitrophenyl, 4-Bromphenyl, 4-Chlorphenyl, 4-Fluorphenyl, 3,5-Dichlorphenyl, 2,3-Dichlorphenyl, 3-Chlor-4-fluor- 
phenyl, 3-Methoxycarbonylphenyl, 3-Aminophenyl, 4-Methoxyphenyl, 3,4-Methylendioxyphenyl, 3,4-Dimethoxy- 
phenyl, 3-Fluorphenyl, 3-Chlorphenyl, 2-Fluorphenyl, 2-Methoxyphenyl, 2-Methylphenyl, 2-Trifluormethylphenyl, 

2- Chlorphenyl, Naphth-1-yl, Pyridin-3-yl, Pyridin-4-yl, Thien-2-yl, Thien-3-yl, Furan-2-yl, Furan-3-yl, 3-Bromisoxa- 
zol-5-yl, 3-Bromfuran-2-yl, 5-Bromthien-2-yl, 5-Trifluormethylthiothien-2-yl, 3,4-Dibromisoxazol-5-yl, 2-Chlorfuran- 

3- yl, 2-Bromfuran-3-yl, 2-Methylthiazol-4-yl, 2-Trif!uormethylsulfinylfuran-3-yl, 5-Trifluormethylfuran-3-yl, 
5-Trifluormethylfuran-2-yl, 2,5-Dichlorfuran-3-yl, 3-Trifluormethylfuran-2-yl und 2-Trifluormethylfuran-3-yl darstellt! 

6. Verbindung oder Salz nach einem der Anspruche 1 bis 4, worin Ar Phenyl, Furan-2-yl, Furan-3-yl, Thien-2-yl, 
Thien-3-yl oder lsoxazol-5-yl, jeweils gegebenenfalls substituiert mit Halogen, C^-Alkoxy, gegebenenfalls sub- 
stituiert mit einem oder mehreren Halogenatomen oder C^-Alkyl, gegebenenfalls substituiert mit einem oder 
mehreren Halogenatomen oderSfOJJC^-Alkyl, gegebenenfalls substituiert mit einem oder mehreren Halogena- 
tomen) in der Stellung benachbart zu dem Atom, das eine Bindung an der 4-Stellung des Pyrazols bildet, darstellt. 

7. Verbindung oder Salz nach einem vorangehenden Anspruch, worin Ar 2-Fluorphenyl, 2-Methylphenyl, 2-n-Butyl- 
phenyl, 2,3-Dichlorphenyl, 2-Methylthiazoi-4-yl, 2-Trifluormethylsulfinylfuran-3-yl, 2,5-Dichlorfuran-3-yl' 2-Trifluor- 
methylphenyl, 2-Ch!orphenyl, 3-Bromfuran-2-yl, 3,4-Dibromisoxazol-5-yl, 3-Chlorfuran-2-yl, 2-Bromfuran-3-yl oder 
2-Trifluormethylfuran-3-yl darstellt. 

8. Pharmazeutische Oder veterinar parasitizide Formulierung, umfassend eine Verbindung der Formel (I) oder ein 
Salz davon nach einem vorangehenden Anspruch, in Anmischung mit einem vertraglichen Hilfsmittel, Verdun- 
nungsmittel oder Trager. 

9. Verbindung oder Salz nach einem der Anspruche 1 bis 7 oder eine Formulierung davon, wie in Anspruch 8 definiert, 
zur Verwendung als ArzneimitteJ. 

10. Verwendung einer Verbindung oder eines Salzes, wie in einem der Anspruche 1 bis 7 definiert, zur Herstellung 
eines Human- oder Veterinararzneimittels zur Behandlung von einem Parasitenbefall. 

11. Landwirtschaftliche Formulierung, umfassend eine Verbindung oder ein Salz, wie in einem der Anspruche 1 bis 7 
definiert, in Anmischung mit einem landwirtschaftlich vertraglichen Hilfsmittel, Verdunnungsmittel Oder Trager. 

12. Verfahren zur Behandlung von Parasitenbefall an einem Ort, das Behandeln des Orts mit einer wirksamen Menge 
einer Verbindung oder eines Salzes, wie in einem der Anspruche 1 bis 7 definiert, Oder einer Formulierung davon, 
wie in Anspruch 8 oder Anspruch 11 definiert, umfasst. 



Revendications 

1 . Compose" de formule (I) 
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dans laquelie 

R 1 represente un groupe CN, CH 3 ou CF 3 , 
R 2 represente H ou un groupe NH 2 , 
R 3 represente un halogene, 

R 5 represente H, un groupe alkyle en C 1 a C 6 facultativement substitue avec un ou plusieurs atomes d'haloge- 
nes, alkoxy en C 1 a C 6 facultativement substitue avec un ou plusieurs atomes d'halogenes, ou SF 5 , 
R 7 represente un halogene, 

et Ar represente un groupe phenyle, 3,4-m§thylene-dioxyphenyle, napht-1-yle, pyridine-3-yle, pyridine-4-yle, 
thi6n-2-yle, thien-3-yle, furanne-2-yle, furanne-3-yle, thiazole-4-yle ou ixoazole-5-yle, 
chacun etant facultativement substitue avec un ou (independamment) plusieurs substituants halogeno, alkyle 
en C-j a C 6 facultativement substitue avec un ou plusieurs atomes d'halogenes, alkoxy en a C 6 facultati- 
vement substitue avec un ou plusieurs atomes d'halogenes, (alkoxy en C 1 a C 6 )carbonyle facultativement 
substitue avec un ou plusieurs atomes d'halogenes, N0 2 , NH 2 , CN ou S(0) m (alkyle en C 1 a C 6 facultativement 
substitu^ avec un ou plusieurs atomes d'halogenes), 
ou m est 6gal a 0, 1 ou 2, 

ou un de ses sels acceptables du point de vue pharmaceutique ou veterinaire. 

Compose ou sel suivant la revendication 1 , dans lequel R 3 represente un groupe CI. 

Compose ou sel suivant Tune quelconque des revendications prec£dentes, dans lequel R 5 represente H, un groupe 
CH 3 , CF 3 , OCF 3 ou SF 5 . 

Compose ou sel suivant Tune quelconque des revendications precedentes, dans lequel R 7 represente un groupe 
CI. 

Compos6 ou sel suivant I'une quelconque des revendications pr6c6dentes, dans lequel Ar represente un groupe 
4-methylphenyle, phenyle, 2-n-butylphenyle, 3-nitrophenyle, 4-bromophenyle, 4-chlorophenyle, 4-fluorophenyle, 
3,5-dichlorophenyle, 2,3-dichlorophenyle, 3-chloro-4-fluorophenyle, 3-methoxycarbonylphenyle, 3-aminophenyle, 
4-methoxyphenyle, 3,4-methylenedioxyph6nyle, 3,4-dimethoxyphenyle, 3-fluorophenyle, 3-chlorophenyle, 2-fluo- 
rophenyle, 2-methoxyphenyle, 2-methylph6nyle, 2-trifluoromethylphenyle, 2-chlorophenyle, napht-l-yle, pyridine- 
3-yle, pyridine-4-yle t thien~2-yle, thien-3-yle, furanne-2-yle, furanne-3-yle, 3-bromo-isoxazole-5-yle, 3-bromofu- 
ranne-2-yle, 5-bromothien-2-yle, 5-trifluoromethylthiothi6n-2-yIe, 3,4-dibromo-isoxazole-5-yle, 2-chlorofuranne- 
3-yle, 2-bromofuranne-3-yle, 2-methylthiazole-4-yle, 2-trifluoromethylsulfinylfuranne-3-yle, 5-trifluoromethyl-fu- 
ranne-3-yle, 5-trifluoromethylfuranne-2-yle, 2,5-dichlorofuranne-3-yle, 3-triftuoromethylfuranne-2-yle ou 2-trifluo- 
romethylf u rann e-3-yle . 

Compost ou sel suivant I'une quelconque des revendications 1 a 4, dans lequel Ar represente un groupe phenyle, 
furanne-2-yle, furanne-3-yle, thien-2-yle, thien-3-yle ou isoxazole-5-yle, chacun de ces groupes etant facultative- 
ment substitue avec un substituant halogeno, alkoxy en C 1 a C 6 facultativement substitue avec un ou plusieurs 
atomes d'halogenes ou alkyle en C 1 a C 6 facultativement substitue avec un ou plusieurs atomes d'halogenes ou 
S(0) m (alkyle en C 1 a C 6 facultativement substitue avec un ou plusieurs atomes d'halogenes) a la position adjacente 
a I'atome qui forme une liaison a la position 4 du pyrazole. 
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7. Compost ou sel suivant Tune quelconque des re vesications pr§c6dentes, dans lequel Ar represente un groupe 
2-fluorophenyle, 2-methylphenyle, 2-n-butylphenyle, 2,3-dichlorophenyle, 2-methylthiazole-4-yle, 2-trifluorome- 
thylsulfinylfuranne-3-yle, 2,5-dichlorofuranne-3-yle, 2-trifluoromethylphenyle, 2-chlorophenyte, 3-bromofuranne- 

2- yle, 3,4-dibromo-isoxazole-5-yle, 3-chlorofuranne-2-yle, 2-bromofuranne-3-yle ou 2-trifluoromethylfuranne- 

3- yle. 

8. Formulation pharmaceutique ou veterinaire parasiticide, comprenant un compost de formule (I) ou un de ses sels, 
suivant I'une quelconque des revendications pr6c6dentes, en melange avec un adjuvant, diluant ou support com- 
patible. 

9. Compose ou sel repondant a la definition suivant I'une quelconque des revendications 1 a 7, ou formulation de ce 
compose" repondant a la definition suivant la revendication 8, destine a etre utilise comme medicament. 

10. Utilisation d'un compose ou sel repondant a la definition suivant Tune quelconque des revendications 1 a 7 pour 
la production d'un medicament a usage humain ou veterinaire pour le traitement d'une infestation parasitaire. 

11. Formulation agricole comprenant un compose ou sel repondant a la definition suivant I'une quelconque des re- 
vendications 1 a 7 en melange avec un adjuvant, diluant ou support compatible du point de vue agricole. 

12. Methode de traitement d'une infestation parasitaire dans un milieu, qui comprend le traitement de ce milieu avec 
une quantite efficace d'un compose ou sel repondant a la definition suivant I'une quelconque des revendications 
1 a 7, ou une formulation de ce compose repondant a ia definition suivant la revendication 8 ou la revendication 1 1 . 
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